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DRYERS 

B - SNOW 

Parallel and counter-flow; direct, in- 
direct, and indirect-direct heat designs for the 

accurate and controlled drying of a wide variety of powdery, en 

crystalline or heat sensitive chemical salts, plastics, ores, : ae Steel Dryer with Steam Heated Air 

pharmaceuticals, foods, fertilizers, clays, sand and other a a Corrosive Chemical Salt. 

materials. Sizes to 120” in dia. x 100 ft. long. 


COOLERS 


Two types. The air coolers cascade the 
material through a cooling air stream. Water 
type coolers (the water applied externally to cool the metal 
which in turn cools the material) are used for cooling dusty 
or powdery maverials, or if cooling in a special atmosphere 
Temperature of a Calcined Product. 


CALCINERS 


Gas fired or electrically heated, con- 
tinuous, combination calciners and coolers for 
heating metal oxides, chemical salts, carbonaceous materials, 
ores, and other materials to 2000°F. in an oxidizing, inert 
or reducing atmosphere, and cooling them to 150° to 
200° F. before discharging. Wide range of capacities. 


KILNS 
ont 
“* For calcining ores, crystalline chemical 
salts, petroleum coke, applying ceramic coatings 
to granulated materials, and performing other oxidizing or 


reducing operations. Temperatures to 2300° F. Parallel or 
counter-flow operation. Sizes to 120’ in dia. x 110 ft. long. 
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Colored Granules. 
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Do a evaporators put money 
overhead entrainment losses. 


down the drain... 
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proving the performance of process equipment. In the to avoid losses, and to increase thruput capacity. Our 
past 10 years, the outstanding success of thousands of engineers will give careful consideration to the information 
installations is proof of the superiority of YORKMESH you submit and will recommend the best answer to your 


DEMISTERS for entrainment control. problem. Write for bulletin #21. 
VORKMESH improve the performance Vacuum Towers ¢ Distillation Equipment ¢ Gas Absorbers ¢ 
DEMISTERS Scrubbers Evaporators Knock-out Drums Steam Drums 
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DRAVER FEEDERS 


with or without automatic timing controls 


Here’s the way to keep production units— 
grinders, sifters, mixers, etc. — operating 
steadily at most efficient capacity. A 
Draver capacity regulating Feeder assures 
a continuous, uniform flow of material to 
the machine . . . prevents dangerous over- 
loading and wasteful underloading .. . 
helps maintain quality control . . . repays 
its cost many times over in a smoother 
running production system. 

Even sticky, hard-to-handle materials 
can be accurately regulated by dependable 
Draver Feeders—at rates from ounces to 
thousands of pounds an hour. Timing 
controls are available for feeding preset 
amounts at automatic intervals to con- 
tinuous or batch processes. 


What is your bulk feeding problem? 
Send details, and our engineers will be 
glad to make recommendations on a 
Draver Feeder that will save you pro- 
duction time and money. No obligation, 
of course. 


Draver ‘Micro-Master"’ Feeders, mounted of 
floor level, feed te mixing equipment below. 


FEEDING MIXING SIFTING WEIGHING PACKING 
EQUIPMENT FOR THE PROCESS INDUSTRIES 


B.F. Gump Co. 


Engineers & Manviocturers Since 1872 
1311 S. Cicero Avenve + Chicege 50, 
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PLASTIC PIPE 
WITH 
PICTURE? 


Because almost all plastic pipe looks the same. You 


Why know yourself that looks can be mighty deceiving, and 


no picture: 


There are scores of brands of plastic 
pipe on the market ...made of a dozen 
different kinds of materials. Most of it 
is labeled “corrosion-resistant” but the 
results may be good, bad or indifferent 
depending on your choice. A picture 
is no help. Here's what to look for 
instead: 


The universal material? No 
such thing. No one plastic can handle 
all liquids and gases...no one has all 
the physical properties required of a 
truly universal pipe. Closest to it are 
Ace Riviclor (Rigid PVC) and Ace-Ite 
(rubber-plastic blend). The former is 
a little better on chemical resistance, 
the latter is a little better on impact 
strength and heat resistance. Both same 
price. 

Are plastics strong 
enough? Thousands of chemical 
plants say “yes”. Pipe is now available 
in several wall thicknesses... in flexible 
tube sizes (Ace-Flex clear transparent), 
up through gas-tubing sizes (Ace-Ite 
and Ace Riviclor), through flexible 
Supplex polyethylene pipe, and Sched- 
ules 40 and 80 rigid plastic pipe for 
pressures up to 490 psi. 

Above that, there's Ace rubber-lined 
steel pipe. And don’t forget Ace soft- 
rubber-lined pipe for resistance to 
abrasion. 


20 valuable 


properties, chemical resistance, costs, 
etc. of 11 plastics and rubber materials | 
Write today for Bulletin CE-50. 


AMERICAN HARD RUBBER COMPAME 


Division of Amerace Corporation 
ACE ROAD - BUTLER, NEW JERSEY 


For more information, turn to Data Service card, circle No. 3 
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piping that goes wrong can be mighty expensive. 


Where do ! use it? For corro- 
sive chemicals and gases of all types. 
The only ones that are difficult are cer- 
tain solvents and chlorinated aromatic 
hydrocarbons, and if you're careful to 
pick the right one of the many Ace 
materials, you can even handle most 
of these tough corrosives. Use plastics, 
too, for water lines, gas lines, electrical 
conduit, etc., or any lines where the 
pipe passes through corrosive vapors 
or damp areas, or goes underground. 


Is there a plastic for hot 
corrosives? Yes, Ace Tempron, 
which is good to 275 deg. F. with most 
chemicals. Stays chemical resistant, 
strong, and rigid where other plastics 
may be attacked or may sag. 


How can ! dodge “trial and 
error” ? Go to a company that has 
no axe to grind. We, for instance, make 
no less than nine different kinds of pipe 
... With fittings and valves to match... 
and give you thoroughly unbiased 
advice backed by 100 years of expe- 
rience and prices as low as you'll find 
anywhere. 
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noted and quoted 


Research 
in Engineering 


A. B. Kuvze, Vice-President, 
Research, Union Carbide Corp. 


are t in opment and engi- 
icalag ond 100 in building the plant. 
Now what this means is that the 
amount of effort that is put on a given 
project after it has to a so 
called successful research stage is at 
least that much more. It is tenfold. 
And this is primarily the job of the 
engineer. There is a gray area, of 
course, which we call development, 
where research and engineering must 
work hand in hand and in this gray 
area we find need for oo a 
in the Chemistry, but prim 
rag Ae engineering itself. Why does it 
cost ten times as 
engineerin of the job? Well, 
rome. course, is that the 
magnitude is much greater, the scale 
is much greater. You are operating 
not in grams, but in pounds or pos- 
sibly tons, and this in itself brings 
about the factor. But there is more 
to it than that, because you have an- 
cillary problems, for example, matters 
of safety. In carrying out research 
safety is important and certain 
cautions are taken but they don’t cost 
very much. Now the minute you start 
to go into a pilot operation or a 
development stage where the quan- 
tities involved are very much — 
ou have a whole new series aa 
oo that you must face which have 
to do with safety, and this contributes 
to the cost. . . 

We have all heard the statement, 
unfortunately true by and large, that 
it takes seven years to go from the 
test tube to the tank car. Now why? 
This time is taken in first evaluating 
a project, in constructing—designing 
pilot plants, in test- 
ing the markets, in building the = 
after the economic decision has 
made by the financial people involved 
and then finally building up applica- 
tions to a point where you have tank 
car consumption. We all want to 
speed this up because it is a very ex- 
pensive operation. If you figure that 
you get six per cent on your money 
or possibly eight or de- 
pending upon a number of things; the 
time lag is very expensive. We all 

continued on page 12 
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: You have all heard the statement 
| that for every dollar spent on research 
| in a single given project, ten dollars 


AIR CYLINDER 


PISTON 


TRAVEL 


PISTON MOTOK 


Auto-Pneumatic 


PULSAFEEDER 
PUMPING 
CONNECTING ROD 
ovuner 
AIR CYLINDER CONNECTING ROO 
CONNECTING RGD 


In many industrial processes, liquids must be metered in relation 
to some chenging process coadition. It can be a change in flow or 
pH, tempe: ature or presrure. Instruments can sense such a change 
and transmit an air signal descriptive of that change. The auro- 
poeumatic contro! mounted on the Pulsafeeder pump receives and 
interprets this signal and automatically adjusts pump to meet the 
process variable. This is sccomplisbed by a positioning device on 
the suto-pneumatic contryl that loads or unloads the air cylinder, 
accerately moving the air piston vo position the connecting rod (| ) 
in relation to the axis (2). This determines the stroke length of 
the pump—a longer stroke increases pump output; a shorter stroke 

> seduces output. Instrument air pressure over a range of 3-15 psig. 
controls Pulsafeede: output from 0-10096 of capacity. Ratio ad- 
justment is available in al! models. 


WRITE FOR BULLETIN 440 with typical applice- 
tions, low charts, description and specifications of 
both MANUALLY CONTROLLED and AUTO-PNEUMAT- 
IC models of various capacities and constructions. In- 
quiry Data Sheet included from which we can make 
specific engineering recommendation for your pro. 
essing requirement. Write Lapp lasulator Co., 
Process Equipment Die.3707 Poplar 5t., Le Roy, N.Y. 


For more information, turn te Date Service card, circle No. 59 
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SK Direct Contact Steam Heater, at 
paper plant in Pennsylvania, heats 550 
gpm water from 90 F to 150 F for proc- 
ess requirements using plant steam at 


FOR HOT WATER IN LARGE QUANTITIES 
use SK Direct Contact Steam Heaters 


Sectional drawing of SK Fig. 332 
Direct Contact, High Capacity, Steam Heater 


JET APPARATUS: Ash for Condensed Bulletin }-1. 

ROTAMETERS & FLOW INDICATORS: Ash for Condensed Bulletin M-1. 
VALVES: Ash for Condensed Bulletin V-1. 

WEAT TRANSFER APPARATUS: Ash for Condensed Bulletin HT-1. 
GEAR PUMPS: Ask for Bulletin 17-A. 


SK Direct Contact Steam Heaters are designed to provide 
large quantities of hot water, or other liquid, for plant or 
process use. They do this by using plant exhaust steam (at low 
pressure or at vacuum to 15 in. Hg) to heat the water which 
is then delivered to a tank or reservoir. 


To users, these high capacity heaters offer specific, worth- 
while advantages. They are simple in design, have no moving 
parts. Heating, by condensation of steam in the liquid, is very 
efficient, continuous, and fast. A temperature rise of 130 F is 
possible with most of these units. Semi-solids in the liquid are 
handled without difficulty. Costs are reasonable and the heaters 
require little maintenance. Capacity can be just about any 
reasonable amount desired, since capacity is determined by 
heater size and SK has not established any maximum. Although 
cast iron and fabricated steel are standard materials of con- 
struction, other special materials can be used when required. 

The counter-current unit pictured above and at left is one 
of four types made by SK. This particular heater and all of 
the other types are described in detail in Bulletin 3A-HC which 
includes application information and data on sizes, dimensions, 
and capacities. Copies of Bulletin 3A-HC are available imme- 
diately on request. Send for a copy. 


Schule and Koerling 


COMPANY 
MANUFACTURING ENGINEERS GINCE 18676 
2245 state Road, Cornwelis Heights, Bucks County, Pa. 
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NASA blueprint for the future 


PROJECT MERCURY 


At this moment NASA engineers and scientists offers 

are hard at work to make Projact Mercury a —s **renawtics ond space technology— 
reality. And in time a marred satellite will Engineering Physics, Flectronic 
become reality ... the result of outstanding — Chemical, Civil, Naval Architects. 
professional contributions iv, ».2ny disciplines. 
This program to place man in : ace is typical 
of the projects and goals of NASA, whose re- _ Personnel Director of any of the 
sponsibility it is to direct and implement U.S. W Langley Research Center, 
research efforts in aeronautics and the explora- Ames Research Center, 
tion of space, for peaceful purposes and the = Lewis Research Center, 
benefit of all mankind. 


NA SA National Aeronautics and Space Administration 
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' NASA Manned Satellite Capsule 
@ Beltsville Space Center, 
4555 Overlook Ave., Wash., D. C. 
(Positions are filled in accordence with 
Aeronautical Research Announcement 618) 


Built Entirely By Cooper-Bessemer. 
Bessemer is able to ideally integrate turbo- 
charger system and compressor engine per- 
formance .. . and to assure highest stand- 
ards of materials and workmanship for 
these precision components. 


aD 


Donald L. Reed, Manager Gas Engine Compressor Sales, 
The Cooper-Bessemer Corporation, explains... 


How you get 40% more power 
with the latest Cooper-Bessemer 
V-Angle Compressors 


The diagram explains Cooper-Bessemer’s series turbocharg- 
ing development. A step beyond ordinary turbocharging, 
series turbocharging assures an extra performance margin 
throughout the operating range, plus these unmatched ad- 
vantages: 
@% greater hersepower than predecessors of the same bore, 
stroke and speed. 


Reduced fuel consumption . . . as low as 6900 Btu/bhp/hr— 
proof of series turbocharging’s greater efficiency. 

Space savings. Greater output, combined with inherent com- 
pactness of V-angle design, results in lowest cost per 
horsepower for housing, foundation, piping, maintenance, 
supervision. 

Superior altitude performance. Inherent flexibility of the series 
turbocharging system allows unique altitude compensation 
to assure full rated horsepower and highest efficiency. 


Full range response, The Cooper-Bessemer series turbocharging 
principle automatically provides optimum supercharging 
regardless of the degree of load. 


WRITE FOR BULLETINS . . . complete details on Cooper- 
Bessemer Series Turbocharged V-Angle Compressors in 
GMVC Bulletin 85 and GMWC Bulletin 86. Free on 
request. 

BRANCH OFFICES: Grove City New York » Chicago « Washington » San Prancioso 


Angeles » Houston + Dallas « Odessa * Pampa + Greggton « Seattle + Tulsa + St. 
Louis + Kansas City « Minneapolis * New Orleans + Shreveport + Casper 


SUBSIDIARIES: Cooper-Bessemer of Canada, Lid. . . . Edmonton + Calgary 
T Halifax 


‘oronto 


Cooper-Bessemer International Corporation... New York * Caracas * Mexico City 


COMPRESSORS, RECIPROCATING AND CENTRIFVOGAL, 
O82 MOTOR DRIVEN 


For more information, turn to Data Service card, circle No. 24 
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A 
» 
¥ 
Lotest Bulleties. GMVC 
Bulletin 85, 1100 to 
1800 bhp: GMWC 
urbo- 
tand- 
p for C-B Southern, Inc... . Houston 
GENERAL OFFICES: MOUNT VERNON, ONIO 


THE JET PULVERIZER 
FLUID ENERGY MILL 
POWERED BY 


COMPRESSED AIR, 
GAS OR STEAM 


Grinds to finer particie size range than any other énecgy 
mill (5 microns to fess than 0,5 micron). Babi Sos 

@ No attritional heat developed with air as energy source, § 
@ Highest efficiency — negligible maintenance — lowest cost. Bh 
@ No moving parts. 
@ Easily replaceable parts and liners. 

Since 1946,.Uet Pulverizer has served a wide range of leading companies 


in paint, eesmetic, pharmaceutical, petroleum and industrial chemical fields 
throughou the world. 


THE JET PULVERIZER COMPANY 


Route #73 Palmyra, New Jersey 
Formerly MICRO REPAIR COMPANY, Merchantville, J., 
For more information, turn to Data Service card, circle No. 112 
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noted and quoted 


from page 6 
want to do what we can to speed this 
up so we ask the question, “Why 
does it take so much engineerin 
when we have such good chemical 
engineering knowledge?” We have 
our unit operations, After all these 
unit operations are well worked out. 
We know a lot about them. And it 
shouldn't be necessary to re-engineer 
9 single project that comes along. 
Well, gentlemen, I give you the fact 
that we don’t know very much about 
our unit operations, . . 

Not so long ago our Electro Metal- 
lurgical Division was interested in 
filtering the ash out of pitch. Filtra- 
tion is a standard unit operation and 
there should have been nothing to it. 
I can assure you that it took a lot of 
hard research, design, and exploration 
before we finally got that one under 
our belt. And why is it that we know 
so little? What’s the problem? Well, 
it is just this. That whenever you 
come along with a new product or 
new process you have a new material. 
This new material reacts differently 
to changes in environment. And when 
it does, the unit operation is affected 
and we don’t know really enough 
about how and why. .. 


knowledge and a great deal of ex- 
ience. There are some notable ex- 
ceptions, and if you want to know 
who they are, look at the balance 
sheets and t statements. But the 
chemical industry as a whole has not 
done very much in the _ of re- 
search in engineering. By large it 
is done in connection with a given 
ject, and the immediate need to 
now. But basic information, basic 
engineering and engineering research 
which could be available before we 
needed it, would certainly go long 
way towards cutting down seven 
interval that we are all concerned 
about. The chemical industry in gen- 
eral has been too prone to let the 
manufacturers of equipment do this 
sort of thing. These le have done 
it fairly well, but only within the 
limits of their own interests. One can- 

not criticize them for this. . . 
I give you a plea that you do engi- 


neering, and look upon 
just aw look —_ applied rese: 
and chemistry. There are applied jobs 
to be done. We there faster, 
oftener, and more profitably by doing 
a certain amount of basic research. 
Given at the American Institute of 
Chemical Engineers Jubilee Meeting, 
Philadelphia, Pa. 
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d The engineers by and large have 
done a magnificent job. They have 
ates a done this job on the basis of some 
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35 POUNDS OF 
SULPHUR 


and derivatives 


help to produce the 
Sulphur enters the automobile picture in two ways: 

directly and indirectly. 

Sulphur, either as the elemental or as one or more derivatives, is used in the 

manufacture of rubber and rayon. Indirectly, it is used in processing 

the steel that forms the body. It is used in the plating operation on trim and 

fixtures. It is deliberately introduced into certain steels to provide 

better machining qualities. 

Recognizing the importance of Sulphur to the basic industries such as the 

manufacture of automobiles, and to our ever-expanding economy generally, 

TGS is brcadening its service: production, distribution and technical. 


SULPHUR PRODUCING UNITS 


75 East 45th Street, New York 17, N.Y. 
Mess ectand, Wyoming 811 Rusk Avenue, Houston 2, Texas 


For more information, turn to Data Service card, circle No. 93 
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Two Position 
Controlier 


Proportional 
Controlier 


Proportional 
Controller 
—Remote Set 


Differential 
Proportional 
Controller 


Pressure 
Transmitter 


Differential 

Proportional 
Controlier— 
Remote Set 


Proportional 
Reset 
Controller 


Differential 
Proportional 
Reset 


So many ways the FISHER/MAN 


can give you a helping hand with the 


WIZARD 


PRESSURE CONTROLLERS 


This ‘‘Jack of ALL Trades” 
is surprisingly low in cost 


The partial list of applications at left tells you why the Wizard II is 

so aptly named. Probably no other controller in the Fisher line is as 
versatile. Available in brass, steel or stainless steel Bourdon tubes 

for ranges from 25 to 10,000 psi. Brass or stainless stéel bellows available 
for low pressure service from 30” Hg Vacuum to 30 psi. 


Fisher has carefully designed each component of the new Wizard to 
satisfy the most rigid process control requirements. A completely 
descriptive and illustrated booklet on the Wizard II is yours 

for the asking. Write for Bulletin D 4150 A. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE (T'S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England 


CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsyivania 


SINCE 1880 


For more information, turn to Data Service card, circle No. 39 
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NEWS PLUS INTERPRETATION 


Chem Engineers’ Salaries Up, R & D Employment Steady 


Chemical will find food 
for thought in the further results of a 
survey recently released by Engineers 
Joint Council on Professional Income 
of Engineers. Tabulated herewith are 
the survey figures on median earnings 
for all engineers against median earn- 
ings of engineers employed in the 
chemical industry. (Advance figures 
for all engi , in industry, govern- 


1958, Scope, page 21). 

It is evilent from a consideration of 
the table that there are only slight 
variations in the median earnings of 
engineers in the chemical 
from the figures for all engineers, in 
the case of those engineers who have 
entered into their professional life 
during the last twenty years or so. 
9 305 for those who have been at 
it for between twenty and forty years, 
there is a considerable differential in 
favor of the chemical industry. How- 
ever interesting, these fi must be 
used with caution in making any gen- 
eralizations. In the first place, the 


in 1954. At the same time, increases 
in the total number of engineers em- 
ployed in all capacities over the same 
were 21.4% for chemicals and 

17.5% for the petroleum industry. 
NSF survey figures also show that 
total employment of engineers and 
scientists in American ind rose 
by about 30% from °54 to to a 
record of 738,000 in °57. Engi- 
neers (in all industries) kept pace, 
with a rise of about 27%, to a °57 


Total engineering co! enrollment 
has declined for “sary in seven 
years, according to a survey con- 
ducted by the U.S. Office of Educa- 
tion in cooperation with the American 
Society for En g Education. 
For the fall of 58, in comparison with 
the fall of ‘57, undergraduate engi- 
neering enrollment was down 4.5%, 
while the drop in freshman enrollment 


in engineering was particularly sharp 


—11.1%. By contrast, according to the 
joint survey, total first-time college 
enrollment was up by 7.0% 


Which pays the most? 


Ten years after graduation, sales- 
and little 
higher mon a engi- 
placement at Northwestern University. 
Endicott’s conclusion is based on a 
survey of 205 business and industrial 
firms, just published under the title 
of Trends in the Emph t of Col- 
lege and University G tes in Busi- 
ness and Industry (1959 Annual Re- 
port). Endicott’s figures indicate that, 
—— starting salaries today are 

nerally higher for engineers than 
or sales or accounting graduates, at 
the end of ten years, the avera 
monthly engineering salary is $778, 
the average accountant earns $783, 
and the salesman tops the list with 
$866. All fi are based on infor- 
mation supplied on graduates of the 
class of 1948. 


chemical category covers a of 
en in the 
uction ; no attempt was 1958 Median Earnings for Engineering Graduates by Year of Entry in 
made, for instance, to obtain figures Profession, According to EJC Survey. 
for en alone. In the Yean 
neers em loyed by design and con- 1958 $5,850 $6,075 
struction "ferme insinded in 
1956 6,475 6,375 
design service and construction cate- 1955 6.800 6675 
gory, end were thus automatically ex- 1954 7,000 6,950 
from the chemical category 1953 7,400 1,475 
1952 7,700 7,700 
Stead 1951 8,050 8,150 
R&D y 1950 8,350 8,500 
in R & D in the chemical 1949 8,700 9,075 
and allied industries increased in num- 1947-48 9,200 9,675 
ber only slightly (0.9%) from 1954 to 1945-46 9,450 9,825 
1957, according to a preliminary re- | 1940-44 10,250 11,175 
in | 1935-39 10,825 12.700 
part 1930-34 10,675 13,000 
American Industry just released by | 995 99 10,050 13,900 
the field of petroleum products and 1915-19 10,675 14,200 
extraction, however, there were 12% 
more R & D engineers in 1957 than 
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ment, and engineering college teach- a 
ers were given in CEP for January, 
total of 528,000—the largest occupa- 
tional group. 
Enrollment down 


SCOPE. 


R & D, Science Education Quotas Up in New Budget 


“For the fiscal year 1960, research 
and development i will be 
increased still further with emphasis 
on space exploration, uses 
of atomic energy, and basic science,” 
says President Eisenhower's budget 
message just submitted to the new 
Congress. In cold cash, this means: 
Department of Defense R & D outla 
for 1960 is estimated at $3,692 mil- 
lion, compared with $3,282 million in 
1959, and $2,314 million in 1958. 
AEC funds for R & D in 1960 are 
budgeted at $846 million (up from 
$790 million in 1959 and $637 mil- 
lion in 1958). The National Science 
Foundation is authorized to 
$80 million for R & D in 1960 against 
$60 million in 1959 and $35 million 
in 1958. 

Outlays by AEC in fiscal 1960 are 
e od to stash 
$2.7 billion. Programs for develop- 
ment of nuclear reactors for military 
and power applications will be con- 
tinued, Bi to the budget state- 
ment, “at or above the high levels 
already attained.” Promising technical 
“ee to civilian power reactors 

ill be pursued energetically, as well 
as efforts to reduce the cost of the 
reactor fuel cycle. Also provided for 
is construction, development, modifi- 
cation and operation of experimental 
and prototype power reactors owned 
-4 the Government, including the 
Shippingport atomic power plant. Fin- 
ally, promised Substantial 
support of power reactor projects 
undertaken by groups outside of the 
AEC.” 

Increased exchange of technical in- 
formation with foreign countries is 
proposed, principally through partici- 
pation in Euratom and the Interna- 
tional Atomic Energy Agency. 

Further investigation is promised 
into the ible use of nuclear ex- 
plosions for such peaceful purposes 
as mining and earth moving. (Pro- 
duction of oil from shale oil deposits 
is also a distinct possibility (see 

Also in ju is provision 
“a higher level research in the 
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physical sciences,” including ad- 
vanced experimental devices to ex- 
plore the control of thermonuclear 
reactions. 
Expenditures for the of 
National 
Science Foundation are expected to 
reach $80 million, an increase of $20 
million over 1959. For all agencies 


Washington Notes 


National Science Fi esti- 
mated at $60 million for 1960, 
an increase of $9 million over the 
1959 level, and four times the 
amount spent in 1958. 


tion is 


A too-little publicized Labor and Science Conference held in 


Washington last month under the ausp 


ices of the Industrial 


Union Department, AFL-CIO, heard members of a panel on 
the needs of scientific and professional workers call for an inten- 
sive drive to organize engineers, starting with penetration of the 


engineering school cam 


. . . A newly-appointed 19-member 


Science Information Council will serve as consultant to the 
National Science Foundation’s Science Information Service . . . 
Mandatory acquisition by the government of all rights growing 
out of research and development contract has been proposed in 
a report released by the Senate Small Business Committee. If 
adopted, this policy should make it possible to assign a larger 
percentage of production contracts to small business. . . A new 


semi-monthly 


abstract journal, Technical Translations. is now 


being published by the Office of Technical Services, Dept. of 
Commerce. 


erce. 


J. L. jr. 


CPI tab for air pollution control-$14 billion annually 


The nation’s chemical companies alone spend a quarter billion 
dollars anually for control and avoidance of air pollution, said 


Gen. John E. Hull (ret.), president of MCA, speakin 
recent National Conference on Air Pollution Control in 


ton. 


ing at the 
ashing- 


Government, Oil Industry weigh nuclear shale oil project 


Based on promis 


ing results from a demonstration nuclear ex- 


plosion in September, 1957, at the Nevada Test Site, Bureau of 
Mines experts and oil industry bigwigs sat around a table recently 


in Dallas to discuss ways 


“shot” aimed at production of oil from shale oil depos 


and means of financing a full-scale 


its. Cost for 


a 10-kiloton blast is estimated at about $2.2 million, $1 million 
of which would go for preparation and firing of the nuclear de- 
vice. Reportedly, AEC is asking that industry foot half of the 
bill, oil companies are reluctant to go ahead without data from an 
explosion in actual shale oil formations. (The 1957 test was 
carried out in volcanic “tuff” ). 
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aa combined, it is estimated that Federal 
expenditures for basic research will 
oe a: be about $500 million in 1960. The 
a et | science education program of the 
| 
|| 


Auto Exhaust Afterburners — Mass Catalyst Market? 


The auto industry's search for an 
ve and economic catalytic con- 
verter system, spearheaded by Ford 
and General Motors, has come up 
with two devices, disclosed at the 
recent Detroit meeting of the Society 
of Automotive Engineers. (Perha 
somewhat prematurely, Los An eles 
city fathers are reported already draft- 
ing legal measures requiring installa- 


tion of such devices on all new cars 
in the area 1961 or 1962). 

In “smog ber” tests, the Ford 
device, using a vanadium toxide 
catalyst, is said to have reduced hy- 
drocarbon concentrations by 88 and 
91% for idle and deceleration condi- 
tions r ively, and by 68 and 74% 
for acceleration and cruise conditions. 


In tests regulated to simulate typical 


Implications of construction contracts 


A methanol plant built by M. W. Kellogg for Monsanto and 
Heyden oe Chemical in Texas City is the subject of litiga- 


tion which, 


use of disagreements, has reached the stage 


where Kellogg is attempting to force arbitration under the pro- 
visions of the construction contract. At stake in the controversy 
is about $9.5 million as damages, claimed by Monsanto in a 
separate suit against Kellogg, a sum which exceeds the entire 
cost of the plant in question (about $6.5 million). Monsanto 
charges that Kellogg’s = claim to have sufficient knowhow 


to build the plant was 


ounded. Part of the knowhow for the 


plant was obtained by orm Seem Imperial Chemical Indus- 


tries (En 
counters 


) and Linde 


lischaft (Germany ). Kellogg 
t, “months before the final contract was drawn, 


Monsanto was fully informed of the outside sources of the tech- 


nical data. Kellogg 


further charges that by “putting a technical 


construction of fraud” on the matter of outside procurement of 


knowhow, Monsanto is seeking to dis 


ard the arbitration pro- 


visions of the contract. Original startup date for the plant was 
to have been November, 1954. For a variety of reasons, a suc- 
cessful test run was not completed until June, 1957. Main diffi- 


culties are reported by Kello 
initial operation of the Linde ~ 


to have been encountered in 
w-temperature Saachse by-prod- 


oad gre purification unit, including one limited explosion, attrib- 
u 


to acetylene accumulation resultin 
been mistakenly left open. This result 
of additional equipment to hydrogenate ali traces of 


Kello 


from a valve having 
in the installation by 


acetylene in the raw gas. Another difficulty was encountered 
with the capacity of the low-temperature regenerators. This, 


Kellogg reports, led to changes 


in 1956) to increase their 


capacity. This is understood to have been accomplished by 


changing the 


packing in these pebble-type exchangers. Other 


difficulties, according to Kellogg, were occasioned by Monsanto's 


failure or inability to supply raw gas at the 


ie. rate and 


composition. At one point, an unrelated explosion in Monsanto's 


air-separation plant is said to have been partly responsible for 
the 


failure. 
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Los Angeles car tion, an over-all 
efficiency of from 60 to 75% is claimed. 
s of catalyst 
vanadium pent- 
oxide (10% by weight) =! gw 
needed with each Ford-type converter, 
an impressive amount of vanadium 
—— to today’s production levels. 
Ford estimates catalyst life for the 

resent device at about 10,000 to 
12,000 miles, has hopes that a life of 
15,000 to 20,000 miles can be at- 
tained. Cost of the gadget would be 
“approximately $150, installed” say 
Ford officials privately, with some 
chance of cost reduction on a mass 
production basis. 

An “oxidation” catalyst, developed 
by Eugene Houdry and made by Oxy- 
Catalyst, is the heart of a seemingly 
similar after-burner now the object 
of a “major engineering developing 
and testing program” at General Mo- 
tors. The undisclosed catalyst is re- 
ported to perform better than vana- 
dium pentoxide on gasolines contain- 
ing lead, and to have a useful life of 
about 12,000 miles. 

Third candidate in the race is a 
non-catalytic afterburner developed by 
Ramo-Wooldridge. No catulyst is in- 
volved, only requirement is a supply 
of oxygen. Main difficulty standing in 
the way of cheap, efficient a — 
is said to be the problem of handling 
the high temperatures developed. No 
figures have been released on the 
probable cost of the Ramo-Wooldridge 
device. 


Two-year technical 
institutes seen in vital role 


“One of the most productive ways 
to increase our effective supply of pro- 
fessional scientists and engineers is 
through integrated development of 
engineering technicians,” according to 
G. Ross Henninger of the American 
Society for Engineering Education. An 
ASEE report, slated for early publica- 
tion, is expected to call for a sub- 
stantial increase in this type of edu- 
cation. 
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Begin with the knowledge of experienced scientists . .. 
conduct a seven-year research and development program 
... collect a wealth of solid operating experience. Result: 
GUARANTEED PERFORMANCE of a nuclear power reactor, 
designed by Atomics International to help meet the world’s 
power needs. 

This is the Oncanic Power REactor—outgrowth of 
research and development on the organic system and opera- 
tion of the Organic Moderated Reactor Experiment (OMRE) 
conducted by Atomics International for the U.S. Atomic 


Energy Commission. 
Outstanding advantages of the ORGANIC POWER 
REACTOR: Low capital investment + Low cost opera- 


Atomics International technician with countercurrent distribution apparatus used to 


study moderator-coolant Power Reactor. 
tion * High inherent safety and flexibility - Reliability 
resulting from 
+ Non-corrosive moderator coolant * Low pressure system 
* Conventional, off-the-shelf components and materials 
+ Easy access during operation 
Atomics International is ready to furnish complete 
Orcanic Reactor electric power plants, including fuel 
elements, in a wide range of power levels. An experienced 
field staff will assist with initial plant operation, personnel 
training and maintenance procedures. 


For details contact: ATomics INTERNATIONAL, Canoga 
Park, California, U.S.A. Cable address: ATomics. 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC, 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


Other offices in: Washington, D.C., U.S.A; Geneva, Switzerland, Affiliated with: INTERATOM, Bensberg/Cologne, Federal Republic of Germany 
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Polyethylene Properties 
Of Great Value to Labs 
Handling Radioisotopes 


Polyethylene’s properties of radiation- 
resistance, chemical inertness and physical 
toughness are proving invaluable to a fast- 
growing group of chemists and engineers who 
work with radioactive isotopes in the laboratory. 

Contamination—its prevention and elimina- 
tion—is of course the greatest concern of those 
who work with radioactive materials. Poly- 
ethylene reduces the problem in a number of 
ways. It is nonionic—will not pick up or trans- 
mit stray ions readily. It is nonporous and 
chemically inert—so can be cleaned easily. 
Polyethylene containers, equipment and fur- 
nishings are generally one-piece moldings— 
eliminating cracks and joints which might 
trap radioactive particles. 

A highly radiation-resistant material, poly- 
ethylene can take doses up to six megaroent- 
gens without degradation. In fact, low doses 
of radiation have been used to improve the 
heat resistance of this plastic. Polyethylene 
has even been employed as a secondary shield- 
ing for neutrons which penetrate lead. 

Polyethylene makers are looking forward to 
a fast-growing market for their products in the 
lab—and perhaps even in the plant—as radio- 
active materials become increasingly available 
for industrial use. 


New Safety Data Sheet 
Out on Phosphoric Acid 


Properties and safe-handling practices for 
phosphoric acid have been compiled in a new 
safety reference <let now available from 
MCA at nominal cost. The 14-page booklet 
covers hazards and their control, employee 
safety, fire fighting, handling and storage, 
equipment cleaning and repairing, waste dis- 
posal, health measures and first aid. 

As a producer of wet process phosphoric 
acid, U.S.I. can supply further data on indi- 
vidual safety requirements for specific uses. 


Zirconium Valve Stems 
Prove Ideal for Acid 
Service at Mallory-Sharon 


After 14 months in acid service, 40 zirco- 
nium-stemmed control valves are still operating 
without a single stem failure at the Mallory- 
Sharon zirconium plant, Ashtabula, Ohio. 

The valves are used in all concentrations 
of hydrochloric and sulfuric acids, raffinate, 
acidified hexone, solutions of ammonium thio- 
cyanate and thiocyanic acid, and other solu- 
tions. Mallory-Sharon engineers say they have 
proved excellent in every way—requiring very 
little maintenance or operator attention. 

Designed by an instrument engineer at 
U.S.1. (one-third owner of 
Mallory-Sharon Metals), the more 
valves were custom-fabricated 


Finely- Divided Sodium Lowers 
Costs, Improves Yields in Broad 
Range of Chemical Reactions 


Many New Products, New Processes Made Possible Through 
Development of Finely-Divided Sodium Techniques. 


Sodium in the form of dispersions is offering important advantages in many 
chemical processes today. It provides a reliable mechanism for controlling 


Use of Chemical Milling 
Grows in Metalworking 


Many metalworkers are now using chemi- 
cals to etch out complex metal shapes to 
very close tolerances. Large amounts of metal 
over wide areas, to a depth of about one inch 
maximum, can be removed economically by 
this technique on jobs where conventional 
machining operations would be difficul: and 
costly, or sometimes impossible. 

First the entire metal part is coated with a 
masking compound and allowed to dry. Using 
a sharp-bladed knife to cut through the cured 
mask, and a suitable template to guide the 
knife, the design is transferred to the part. 
The mask is then peeled from those areas to 
be chemically milled, and the part is dipped 
in or sprayed with a chemical solution to etch 
away the unmasked areas. Caustic soda is one 
of the major constituents in the etchant to 
mill aluminum. Magnesium, titanium and 
stainless steel are chemically milled in acid 
mixtures which typically are blends of sul- 
furic, nitric, hydrochloric and hydrofluoric 


acids. 

Chemical milling has been applied success- 
fully on a mass productior basis to aluminum, 
magnesium, titeniu™. mag-ihorium, Inconels, 
Monels, carbon stucis and steel superalloys. 
It is used widely in the airc aft and missile 
fields where great weight savings can be 
achieved over machine milling. Both castings 
and forgings have been shaped by chemical 
means. Electronic circuits, steel shipping con- 
tainers, pump impellers, radar aerials and 
decorative paneling are among the products 
outside the aviation field to which chemical 
milling has been applied. 


Sedium Coolant from 
Reactors Studied for Use 
In Radiation Processing 


The Atomic Energy Commission has con- 
tracted for a feasibility study on using the 
sodium reactor coolant at the Hallam Nuclear 
Power Facility as a high-level radiation source 
for industrial processing. The study will in- 
vestigate the technical feasibility of using 
the radioactive sodium coolant for industrial 
radiation processing and of integrating such 
a radiation processing plant with the nuclear 
power facility being built at Hallam, Nebraska. 
Included will be a preliminary design study 
for the radiation processing plant. 


reaction speed. It makes possible the addition 
of immediately available sodium at a desired 
rate, thereby giving better control of reaction 
conditions. Many chemicals can now be pro- 
duced in larger yields, in shorter time and 
at lower cost than has been possible with 
other materials or other methods. 


Dispersions for Claisen Condensation 


In Claisen condensation reactions, sodium 
dispersions give high yields and fast reaction 
rates in the production of such compounds 
as ethylacetoacetate, ethylbenzoylacetate and 
ethylsodiumoxalacetate. In the condensation 
of ethylacetate to ethylacetoacetate, for ex- 
ample, a combination of highly dispersed 
sodium and increased temperature gives prac- 
tically quantitative yields of acetoacetic ester, 
based on sodium. The use of this technique 
eliminates the time-consuming preparation of 
sodium ethylate. 


Organosodium Compounds 


Finely-divided sodium now offers a simple, 
economical route to many old and new com- 
pounds of the organosodium type (containing 
direct carbon-to-sodium bond). These com- 
pounds are obtained by halogen replacement, 
hydrogen substitution or addi- 


tion. 
| Using halogen replacement, 
| 
Commercial reactions using sodium dispersions 
cre run in conventional equipment like this be 
| jocketed kettle. 
a 
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U.S.1. CHEMICAL NEWS 


Sodium 


the U.S.L. laboratories have developed a new 
route to Grignard reagents as follows: 

(a) RC] + 2Na —> RNa + NaCl 

(b) RNa + MgCle —> RMgCl + NaCl 
Sodium is a less expensive starting material 
than magnesium, and less hazardous hydro- 
carbons can be substituted for ether as a 
solvent. In addition, higher yieids are obtained 
with the sodium process. 

Another halogen replacement reaction em- 
ploys chlorobenzene in a sodium dispersion 
to yield phenylsodium, which can be reacted 
with toluene in a hydrogen substitution re- 
action to give benzylsodium. Phenylsodium, 
benzylsodium and many other organosodium 
compounds can be reacted with metallic 
halides such as AlCls, BCly, etc. to yield 
corresponding organometallic compounds. 

Further details on the syntheses possible 
with organosodium compounds are given in 
U.S.L.’s free booklet “Sodium Dispersions”. 


Other Uses for Sodium Dispersions 

A suspension of sodium hydride in mineral 
oil is easily produced by treating a sodium 
dispersion with hydrogen gas at 250-325°C 
and 200-500 psi hydrogen pressure. 

Sodium dispersions are used to reduce 
nitriles to amines, ketones to alcohols, metal 
halides to finely-divided metals, esters to acy]- 
oins. They are employed to prepare sodamide 
and sodium acetylide. These reactions repre- 
sent only a portion of the possible applica- 
tions for sodium in finely-divided form. 


Sodium Removes Impurities 

Finely-divided forms of sodium are also 
being used to remove impurities from petro- 
leum fractions and other hydrocarbons that 
do not possess con{=gated double bouds. For 
example, coke oven producers of benzene, 
toluene and xylene are finding it difficult to 
compete with corresponding petroleum-based 
materials in so far as purity is concerned. 
Particularly, thiophene content is too high. 
However, by means of a novel U.S.L. process, 
coke oven aromatics can now be desulfurized 
with finely-divided sodium. 


CONTINUED 


HEAVY CHEMICALS 


CONTINUED Zirconium 


using zirconium sponge from U.S.1.’s own 
pilot plant—forerunner of the present Mallory- 
Sharon installation. 

In this instance, of course, initial zirco- 
nium cost was not a factor. However, the 
extremely long service life of the material, 
and the freedom from maintenance problems, 
bear out Maliory-Sharon’s contention that 
zirconium is very economical over the long 
pull in applications where lower-priced metals 
just do not stand up. 

In the recent past, zirconium has been a 
costly material and its availability for indus- 
trial applications has been limited. Now, with 
a million pounds per year of the metal avail- 
able to industry from the Mallory-Sharon 
plant alone, costs are continually being re- 
duced. It is possible to foresee fabrication 
of zirconium parts at costs only 3 to 5 times 
higher than for equivalent parts in stainless 
steel. In most cases, improved performance 


with zirconium will much more 
the cost differential. 


After 14 months in acid service, zirconium- 
stemmed contro! vaive still operates at Mallory- 


Sheron zirconium pliant, Ashtabula, Ohio. 


Alcohols: Ethy! (pure and all denatured formulas); Proprietery 
Alcoho! Solvents SOLOX®, FILMEX®, ANSOL® M, ANSOL PR. 


Metollic: cost solid in tonk cors, steel drums, pails; bricks in 


berrels, polis. 
Sedium Peroxide, Sedium Sulfite, Sodium Sulfate 


Phesphatic Fertilizer Solution: wet process phosphoric acid. Sodium Oxclacetate, 


Sulfuric Acid: all strengths, 60 Boune to 40% Oleum. Also E 
to Federal specifications. Tank cars or tank wogons. — 


Caustic Soda, Chiorine 


OTHER PRODUCTS 


Organic Solvents and Intermediates: Norma! Buty! Aicoho!, Amy! Alcohol, 


Fusel Oil, 

DIATOL®, Diethy! 
Acetoacet- Ort 
ocetate, Ethyl 


Permadry, 
Vitemin E ond BHT 


ho-Chieranilide, Acetoacet-Ortho-Tolvidide, Ethy! 


Acid, Urethan U.S.P, (Ethry! Corbomote), Riboflavin U.S.P., Pelargonic 
Acid, 2-Ethy! Heptenoic Acid. 


Animal Feed Products: 
oxidant), Calcium Pantothenate, Choline CURBAY B-G®, Specie! 
Liquid CURBAY, VACATONE®, Menadione (Vitamin K,), 
MOREA® Premix, Niccin USP, Ribofievin Products, Special! Mixes, U.S.!. 

Vitamin Feed Suppiements 
Products. 


Information about manufacturers of these 
items may be obtained by writing U.S. 


New bottle carrier of heavy-wall polyeth 
designed for safe intra-plant transport of one- 
gallon bottles of corrosive chemicals and sol- 
vents, is now on market. Carrier said to prevent 
reakage, also to contain bottle contents. 1440 


Eight longer-lived radioactive isotope standards, 
supplied until now by the National Bureau of 
Standards only, are available commercially. 43 
are cesium-137, cobalt-60, iron-59, — D 
sulfur-35, 

um-204, 


tantalum-182 


New ultracentrifuge auxiliary permits separc- 
tion, identification and characterization of mate- 
rials up to 120° or down to 0°C. Broadens ultra- 

centrifuge use in fields where solutes are not 
soluble enough at normal temperatures. No. 1442 
Diph Ididodecylsil can now be obtained in 
limited commercial quantities as a new hydraulic 
fluid for systems subject to temperature and 
envirc extremes. Claimed to have good 
lubricating properties. No. 1443 


Series of data sheets on tank truck shipment of 
liquid is now being sold. 35 sheets 
now available, each ona different « chemical. give 


Over 200 organo-metallic compounds are cata- 
loged in new brochure now available. Listed by 
main constituent such as boron, tin. Physical 
constants given for research chemicals, specs and 
uses given for commercial chemicals. No. 1445 


170 Standards for fire safety are compiled in 
new, 6volume, 1958 edition of National Fire 
Codes, now being sold. Includes 38 new or revised 
standards. Vol on fluids, solids, buildings, 
extinguishers, electrical, transport. No. 1446 


Non-flammable phosphoric acid type cleaner tor 
most metals has been developed. Said to remove 
rust, metal oxides, oil and grease rapidly in 
one simple operation. Leaves light phosphate 


— 


New boron analyzer, desi d to boron 
content of liquid process. streams continuously 
to +1% by | volume, is now on market. Detects 
B1© isotope of boron, works on neutron gr 4 
tion principle. 


Tracer applications for study of organic reactions 
are discussed in new book now being sold. In- 
tended to stimulate use of isotopes among organic 
chemists. Appendices list texts on —— use, 
organic reaction mechanisms. 1448 


Denotured 


Normo! Buty! Acetate, 
Oxalate, Ethy! Ether, Acetone, Acetoacetanilide, 


Aceto- 
Ethy! Chiorcfermate, Ethylene, Ethy! 
Sodium Ethylate, ISOSEBACIC® Acid, Sebacic 


Antibiotic Feed Sup BHT Products (Anti- 


Vitamin Ds, Vitamin E Products, 


Division of Notional Distillers 


USTRIAL CHEMICALS CO. 


99 Park Avenue, New York 16, N. Y. 


Atlanta * Baltimore 
and Chemica! Corporation 


* Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Detroit * Kansas City, Mo. * Los Angeles * Lovisville 
Minneapolis * New Orleans * New York * Philodeiphia * St. Louis 


U.S.1. SALES OFFICES 


Son Francisco 


. 
1% 
4 
| 
Ween k Ammonia, Anhydrevs: commercial & refrigeration. Tank cars or tank wagons. 
Ammonium Nitrate, Nitric Acid, Nitrogen Fertilizer Solutions 
ee PETROTHENE® Polyethylene Resins 
Pharmaceutical Products: Di -Methionine, N-Acety!-DL-Methionine, Urethon USP, 
Riboflavin USP, Intermediotes. 


An Easy Way to Lower Freight Costs 


ON YOUR CONCENTRATES 


Ship less liquid . . . more con- 
centrate . . . per freight dollar! Say 
you ship 50 tons of concentrate 
with a moisture content of 17%, 
but by a change in your mill you 
could cut the moisture content to 
7%. That would mean 5 tons more 
concentrate shipped for the same 
freight cost! 


USE THE EIMCO 
AGIDISC FILTER 


it has helped more operators 
(names of users on request) save 
money in shipping concentrates 
than any other single piece of pro- 
cessing equiment, by reducing 
moisture content of concentrates to 
the lowest (by competitive tests) 
percent of any given material. It 
does it faster, at less cost and better 
than any other method. 

Want Proof? Get all the details 
by writing The Eimco Corporation, 
P. O. Box 300, Salt Lake City 10, 
Utah. 


THE EIMCO CORPORATION SALT LAKE CITY, UTAH 
Research and Development Division, Palatine, —Pracess Engineers, Inc. Division, San Mateo, Californie 

Export Offices Eimee Building, 51 - 52 South Street, New York 5, M. Y. , 
8-383 BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


For more information, turn to Data Service cord, circle No. 33 
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For SAFETY and Lower Costs 
in Handling Sulfuric Acid 


The accompanying sketch shows 
how three Barco Ball Joints in un- 
leading (or loading) line provide 
complete flexibility for making con- 
nections in any position. Note how 

line folds neatly on back of truck 

when not in use (photo below). 


Barco Flexible Ball Joints 

Repiace Hose | 
Two near-accidents with hose blowing out 
some time ago, while handling sulfuric acid 
2 Cartage Goof Ciucago to change to Barco 
¥ -WNe 
Flexible Ball Joints (with malleable iron bearings 10 correde. 
Sm some big tacks serving many 
chemical, petroleum, steel, and other cus- 


a the change, Mr. Jack Kidder, Rogers Safety ECONOMY. 
é Manager reports that there have been no CHOICE OF STYLES — Angle or straight, 


failures and little or no maintenance on the ee SS, —. 
joints. Cost for frequent hose replacement a special alloys. 
has been eliminated. Inquiries are invited, g,pppoven — By leading chemical mon- 
address Barco. Ask for Catalog 215B. f and trucking asseciotions. 
By 
BARCO 


Founcto 


BARCO 
MANUFACTURING CO. 
560B Hough Street, Barrington, Illinois 
The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing and Rotary Joints 
In Canada: The Kolden Co., Ltd., Montreal 


For more information, turn to Data Service card, circle No. 12 


Unantuom One Pnrocessinc, J. W. 
Clegg and D. D. Foley, Addison- 
Wesley Publishing Co., Inc., Reading, 
Massachusetts (1958), 436 pp. 


tors have assembled, via their co- 
operating authors, a well detailed 
insight into the many phases of the 
uranium ore refining industry. Each 
author is actively engaged in the 
phase of operations that he has de- 
scribed. 


The introductory chapters deal with 
geology, ore mining sampling and 
analytical methods. These indica te the 
wide scope of the development work 
which was required io 
of uranium refining. 

The major ion of the book de- 


for 
refining various types of ore concen- 
trates to the detailed descriptions of 
specific processes currently in use at 
a number of production centers. Most 
of the material applies to the ura- 
nium ind in the United States. 
However, t ques and descriptions 
of development work carried out in 
other countries are also covered. Flow- 
sheets and equipment descriptions are 
covered in good detail. Some cost 
data are included. The newest tech- 
nology in practice, including solvent 
extraction and ion exchange tech- 
niques, are treated in detail. Each 
chapter has an extensive bibliography, 
especially of the more recent litera- 
ture, which permits further research 
into problems. The inclusion 
of a chapter on Health and Safety is 
noteworthy. A glossary of terms, es- 
pecially on geology, would have been 
a helpful tion for the chemical 
engineer. 
Tuorrum Propuction TECHNOLOGY, 
F. L. Cuthbert, Addison-Wesley Pub- 
lishing Co., Inc., Reading, Massachu- 
setts (1958), 320 pp. 


Reviewed by John Barghusen, Chemi- 
cal Engineering Division, Argonne 

Lemont, I 
This book, containing practically all 
the information currently available on 
thorium production technology, is one 

of a series of twelve volumes 
sented to the official delegates at 
Geneva in September, 1958, by the 
continued on page 24 
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Reviewed by Norman Levitz, Chem- 
ical Engineering Division, 
National Laboratory, Lemont, 
4 This new volume is a welcome ad- 
eee \ Js dition to the growing library of works 
©) in the nuclear energy field. The edi- 
4 vi 
‘> on TENAN. one ime 
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... for Moderators, Reflectors, Thermal Columns, Molds and Crucibles 


NUCLEAR GRAPHITE 


Graphite is the material nuclear scientists call 
surprisingly versatile. Starting with the very first 
reactor, science has used this versatility to solve 
nuclear engineering problems. 

“National” Nuclear Graphite was used in early 
reactors because of its excellent moderating prop- 
erties and low neutron cross-section. Its low cost, 
safety, easy machinability and high refractory 


The terms “National” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 
NATIONAL CARBON COMPANY «+ Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 


qualities also combine to make it an indispensable 
structural material. Moreover, the addition of 


Whatever your needs . . . extreme purity, unique 
shapes or sizes, high density, large quantities, fast 
delivery ... see National Carbon, the nation’s most 
experienced graphite producer. 


Seles Offices: Atlanta, Chicago, Dailas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. Is Cenade: Union Carbide Canada Limited, Toroate. 
For more information, turn te Data Service card, circle No. 71 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 2) 


February 1959 23 


no other material 
» 
boron in low percentages makes graphite excellent 
for shielding. 
Visit us at * The « Cleveland, , April 
Booth 209  AtomFair Ohio 5-10 1959 = 


¥ 

4 


The right ratio of surfaces—the right materials — 
the right velocities —the right proportion between 
coil area and depth . . . there are dozens of factors 
that affect the efficiency, maintenance and service 
life of heat-exchange coils. 

For best performance in your own application, 
the practical approach is to take full advantage of 
the unequalled engineering, research and design 
skill — the unequalled manufacturing and testing 
facilities — which Aerofin offers you. 


To get the right answer—ask the Aerofin man. 


Aerofin units do the job 
Better, Faster, Cheaper 


AeEROF 


Aerofin is sold only by manufacturers of 
fan-system apparatus. List om request. 


For more information, turn to Data Service card, circle No. 8 
24 February 1959 


United States. The 
volume is to present for the first time 
a compilation of the work sponsored 
by the AEC on the development of 
processes for the production of tho- 
rium metal. 

A considerable amount of informa- 
tion is condensed in this volume, rep- 
resenting the work of several research 
laboratories pn various phases of tho- 
rium produption processing over a 
period of sqme fourteen years. Some 
of the material is not very well or- 
pete. and in places is slightly con- 

ing. However, the author is to be 
commended for reviewing the volumi- 
nous amount of material and present- 
ing it in ay interesting and readable 
fashion. 

The first two cha present a 
review of the pea and uses of 
thorium metal and compounds. The 
remainder of the book is primarily 
devoted to the description of the proc- 
essing techniques from extraction of 
thorium from monazite sand to the 
fabrication of the purified metal. The 
book concludes with two chapters de- 
voted to the health and safety aspects 
of thorium production, and analytical 
testing procedures related to thorium 
metal production. 

Of direct interest to the chemical 
engineer age the chapters devoted to 
the extraction of thorium from ores, 
purification of thorium concentrates, 
and prepagation of the metal by re- 
processing st are 
presented in considerable detail, even 
though some of the information is 
actually outdated. All pertinent infor- 
mation on Tg and purifying 
thorium compounds from rare earths, 
uranium and associated elements is 

nted. Of specific interest is the 

complete description of the sol- 
vent extraction technique for purify- 
ing thorium concentrates. The author 
devotes a considerable portion of the 
book to the description of this proc- 
ess. Among the points covered are: 
evaluation of the solvent, chemicals 
affecting the extraction of thorium and 
contaminants, scrubbing of impurities 
from the solvent, cle of solvent, 
etc. This is one of the few detailed 
descriptions of the application of sol- 
vent extraction to the separation and 
purification of inorganic compounds 
available today. 

Although this book is not, by de- 
sign, an exhaustive treatise on tho- 
rium, it will, however, find use as a 
source-book on all phases of thorium 


chemistry and metallurgy since the 
author cites over 450 ey 
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about our authors 


R. E. Greenhalgh, who with R. L. 
Johnson & H. D. Nott, writes this 
month on Mixing in Continuous Re- 
actors, says that this article attempts, 
perhaps for the first time, to “really 
define” the mixing model and its limi- 
tations. All three authors are with 
Dow Corning, Midland, Mich., Green- 
halgh as supervisor, chemical engi- 
neering, Johnson as project engineer, 
and Nott as design engineer. 


(I. to r.) Authors Greenhalgh, Johnson, 
Nott 


Following an in 1956 at 
Sun Oil's Marcus Hook air plant, G. S. 
Cochrane became intensely interested 
in air plant safety and “especially in 
infrar for 
monitoring contaminants in liquid ox- 
ygen.” One result of this dedication 
is the present article on Continuous 
Monitoring of Hydrocarbon Contami- 
nants in Low Temperature Air Sepa- 
ration Plants. Cochrane has taken an 
active part in discussions of infrared 
analyzers at the Air Plant ye d Sym- 
posia at the recent A.I.Ch.E. National 
Meetings in Baltimore and Salt Lake 
City. His co-author is E. J. Rosen- 
baum. 


4 


(I. to r.) Authors Cochrane, Rosenbaum, 
Weedman 


Hitherto unpublished details of the 
Phillips low-pressure polyethylene 
process are disclosed by J. A. Weed- 
man, O. W. Johnson & W. E. Payne 
in The Pressurized Centrifuge. Weed- 
man and Payne are with Phillips 
Petroleum, Johnson is with Dorr- 
Oliver. 


Both S. Lawroski and M. Levenson, 
who report for CEP on significant as- 
= of last summer’s Nuclear Con- 
erence in Geneva, were present there 
as members of the U.S. delegation. 
Both are now employed at Argonne 
National Laboratory, Lawroski as di- 

continued on page 31 
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Pilot Plant Sargent Tray Dryer — 
3 trays, even circulation of air 
over and through all trays. Air 


There's a Tray Dryer by Sargent to do the job. From one tray to dozens; 
from small table or lab models to huge, multi-stacked, multi-tray jobs; frorn 
s-l-o-w drying cycles for sensitive or unstable materials to high-speed 
drying where “flash” methods are indicated. 

All are of Sargent’s famous dependably sturdy and trouble-free design and 
construction; completely automatic operation with simple changeover to 
manual for small test or research runs; fully instrumented; Guaranteed per- 
formance and complete product control; product protection with uniform 
quality results every charge. All are performance-proven with a wide variety 
of products — from abrasives to waste sludge. 


A Sargent Dryer will do the job for your product — better, casier, at less 
cost. Want de.ails? Just ask your nearest representative or write or phone us. 


.C.G.SARGENT’S SONS CORPORATION 


PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Rood 
CINCINNATI! 15 — A. Merrifield, 730 Brooks Avenve 
CHICAGO 44 — John Low & Co., 5850 West Loke St 
DETROIT 27 — Cliflerd Armstrong Co., 16187 Grand River Ave. 
HOUSTON 17, TEX. — The Aiphe Engineering Co., Box 1237! 
CHARLOTTE, N.C. — W. $. Anderson, Corotine Specielty Co. 
ATLANTA, GA. — J. 8. Angel, Mortgege Guorontee Building 
TORONTO |. CAN. — Hugh Willioms & Co., 27 Wellington St. East 


For more information, turn te Date Service cord, circle No. 100 
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reclaimed rubber. 
Equipped with explosion- 
proof latch so that door + aD 
im back simply opens 
, should pressure build up 
within the dryer. ~ 
Installation in large 
chemical plant. 
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_ flow may be adjusted to product 
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e we Installation in food plant. 
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HK HELI-ARC WELDED . . . The first successful application of heli-arc welded bellows 
assembly provides a 100% effective leak-proof flow meter. All bellows are SEAMLESS 
and are available in choice of type 316 stainless steel or monel. 


PROVEN IN FIELD USAGE . . . NOT ONE failure reported on any |. |. C. bellows 
meter in nearly one full year of extensive field use under the most exacting condi- 
tions. |. |. C. meters are temperature compensated, have no phase shift, and require 
no mechanical balancing. 


REDUCES INVENTORIES . . . A single |. 1. C. bellows meter unit can be used to 
obtain all four pressure ratings . . . 1,500, 3,000, 5,000, and 6,000 psi . . . Cuts down 
on expensive meter inventories . . . Another |. 1. C. exclusive. 


Flow Meter protected by U. S. and foreign patents issued; other patents pending. 


INDUSTRIAL INSTRUMENT CORP. 


8400 RESEARCH ROAD, AUSTIN, TEXAS 


For more information, turn to Date Service card, circle No. 54 
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ALLIS-CHALMERS 


DEAERATORS 


Looking for more 
effective deaeration ? 


@If so — you'll be interested in the continuing re- 
search program at Allis-Chalmers to evaluate all 
factors in the design of deaerators. 

This program includes the use of a specially built 
pilot deaerator with automatic oxygen analyzer and 
recorder. Operating factors and deaerating compart- 
ment design can be varied to study length of spilling 
edge of trays, heating area and method of flow. Re- 
sults obtained with this setup are quickly translated 
into deaerators designed for optimum performance. 

In addition to this continuous testing, metallurg- 
ical research is being done to select the most suit- 
able materials. 


Outdoor installation of Allis- 
in southore Over 30 years’ experience in the field of power 


plant water conditioning, and over 75 years’ experi- 


ence in the field of steam power plant equipment 
including deaerating-type condensers, provide fur- 
ther valuable background. No other manufacturer 
so completely insures deaerator performance. 

For further information contact your nearby A-C 
office or write for Bulletin 28B8853, Allis~-Chalmers, 
Power Equipment Division, Milwaukee 1, Wis. 


Heating and 
distributing tray zone 


Decerating tray tone 


ALLIS-CHALMERS 


For more information, turn to Data Service card, circle No. 10 
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Pilot tray-type decerator shown 
with continuous oxygen analyzer 
in test setup. 
" 
if 
1 
. 
Overflow 
ATS ator shows water and steam flow. 
Pump suction ovtlet 
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LAST PLATES GO IN AT 
DRESDEN STATION. 100-ton 
derrick with 170-foct mast lowers 
plotes. into place from 210-foot 
towers as 190-foot diometer i 
Hortonsphere® nears completion 
at Dresden, lilinois Nuclear Power 

Station. CB&J-built structure will 

house atomic reactor. Station is a 

General Electric Co. project. 


sphere to house an atomic reactor for the Dresden 
cialists, the challenge of things to come in the atomic § Nuclear Power Station. Near Detroit, another CB&I 
age is, to a large extent, a reflection of existing ac- crew erected a reactor containment vessel of a differ- 
com its. ent design for the Enrico Fermi Atomic Power Plant. 
In 1954 the world’s largest sphere, a Horton- Silhouettes of similar structures, being designed, fab- 
page et ogo 225 feet in diameter, was built _ricated or erected by CB&I, are shown here. 

by CB& I for the AEC Knoll Atomic Power Labora- Yes, for CB&I, the shape of things to come in an 
tory at West Milton, New York, for testing a proto- atomic tomorrow had their beginnings yesterday. 
type of the atomic power plant which now serves Experience gained in almost 70 years of furnishing 
our atom sub fleet. craftsmanship in steel to serve Industry, Government 
. Today, near Chicago, a skilled CB&I crew iscom- aid scientific research is now meeting the exacting 
pleting the erection of a 190-foot diameter Horton- requirements for reactor containment vessels. 


BEACH, Michigan. Enrico Fermi Atomic Power 


LAGOONA 
Plant. (Power Reactor velopment Co., Engineers) 
FORT GREELY, Alaska (Peter Kiewit Sons, Contractor) ) 
DAYTON, Ohio, for U. S. Air Force (Maxon Const. 
2. Company, Inc., Engineers) 
4 ELK RIVER, Minn., for R.C.P.A. (Maxon and American "= Chi 8 & | C 
Icago jo Bridge ron Company 
Engineers) Sen Francisco * Seattle * South Pasadena * Tulse 
—— Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
4. ae. Mass., for M.I.T. Uohn W. Cowper, | GREENVILLE, PA. ond ot NEW CASTLE, DELAWARE. 
oe In Canade: WORTON STEEL WORKS LTD., TORONTO, ONTARIO 
WEST MILTON, N.Y., for A.E.C. ; REPRESENTATIVES AND LICENSEES: 
DRESDEN, Nuclear Power Station (Bechtel Corp., Australie, Cube, England, Frence, Germany, Itely, Japan, Netherlands, Scotland 
5. Contractor) 
| INDIAN PT., N.Y., for Consolidated Edison. Knoll . 
Atomic Lab. ona 


For more information, turn to Data Service card, circle No. 22 


ROWE, Mass., for Yankee Electric Co. (Stone & 
on Webster Engineering Corp.) 


ae ' 
fm §=6SHAPES OF things to come in the atomic age | 
QJ Structures to Silhouette Major Reactor Projects 


— the meter with 
flow 


Foxboro’s first Magnetic Flow Meter went “on stream” in 1954. 
Today, this new-type meter has gained industry-wide application 
for precise, continuous measurement of difficult process liquids. 
The Magnetic Flow Meter is installed as simply as a length of 
pipe. It connects by standard electric cable to remote Foxboro 


Dynalog* Electronic Recorder. No seals, purges, meter runs, or 
‘ straightening vanes are required. Over-all accuracy of the system 
is +1%. And the meter even measures reversing flows. 
With easy-to-measure liquids, or with tough ones like those listed 


below, the performance-proved Foxboro Magnetic Flow Meter pro- 
vides flow measurement with no line restrictions. For complete 
details, write today for Bulletin 20-14C. The Foxboro Company, 
932 Neponset Ave., Foxboro, Mass. 


Reg. U.S. Pat. Off. 
CHEMICALS 


ammonium nitrate solution rubber copolymer 
phosphate slurry liquid latex 
rayon viscose soda ash 


difficult 
liquids 


sodium silicate & water digested sludge 
sodium chioride brine primary sludge 
tar-sand slurry return activated sludge 


METER SIZES RANGE FROM 1/10 INCH TO OVER 6 FEET PIPE DIAMETER 


MAGNETIC 
FLOW 
REG. U.S. PAT. OFF. METERS 


Fer mere intormation, turn to Data Service card, circle No. 41 
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magnesium carbonate slurry sulphuric acid 1 
phosphoric acid slurry 70% sodium hydroxide 
detergent concentrate soap flow 
rosin size styro! 
starch solution magnesium hydrate . 
tock 
is 
gilsonite slurry 


FOR SIMULTANEOUS 
NTENSIVE MIXING 


x A dominant factor in 


alkylation through production of 
better alkylate with less catalyst con- 
sumption and other economies. 


x Widely used in grease 


making to produce a more uniform 
soap with shorter time cycles and re- 
duced manpower requirements. 


* A leader in new fields of continuous 
sulfonation, lube oil treating and for 


other contacting purposes. 


The answer to many ‘unsolvable” 
petrochemical and chemical problems 
requiring close temperature control in 
the reactor. 


Stratco Contactors may be designed for almost any degree . 
of mixing short of homogenization. With internal heat 
transfer surface they provide extremely close control of 
temperature throughout the entire liquid volume of the 
contactor. The reacting liquids are maintained in the desired 
degree of dispersion throughout their residence time, and 
residence time may be varied to suit the problem. 

Stratco Contactors are available in sizes from 300 cc volume 
laboratory units up to 11000 gallon volume or larger 
commercial sizes. 


© They are adaptable to your process problems... large or small 


REPRESENTATIVES 
D. D. Foster Co., Pittsburgh Rawson-Houlihan Co., inc., Houston 


D.D. Foster Co., $. Charleston, W. Va. et Rawson Co., Inc., ‘Baton Rouge 
Lester Oberholtz, Los Angeles F.3. McConnell Co., New York 


orulian 
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about our authors 


rector of the Chemical Engineerin 
Division, Levenson as associate ae 
ical engineer. 


(i. to vr.) Authors Rinehart, Watson, 
Schwennessen 


“It is difficult to appraise statements 
of intent because currently everyone 
is for technology in the same wa 
that everyone is against sin.” This ad. 
vice to engineers on selecting em- 
ployers comes from K. M. Watson, 
who contributes to CEP this month 
the first part of his article on Tech- 
nologists in 1? Management. Watson 
is professor of chemical engineering 
at Illinois Institute of Technology. 


J. S. Rinehart, author of Fracturing 
Under Explosive Loading has partici- 
pated actively in the earth satellite 
tracking program and is the author of 
a book titled “New Weapons for Air 
Warfare.” Currently, he is professor of 


from page 25 
mining engineering and director of 
the Mining Rescarch Laboratory at 
the Colorado School of Mines. 


W. K. Davis, who also reports from 
Geneva, is well known to readers of 
CEP. Former Director of Reactor De- 
velopment for AEC, presently vice- 
president of Bechtel, Davis is emi- 
nently qualified to give an objective, 
penetrating analysis of the significance 
of the recent Geneva Conference, 
present and future. 


W. A. Rodger (The Chemical Engi- 
neer’s Guide to Technology at Geneva) 
is associate director of the Chemical 
Engineering Division at Argonne Na- 
tional Laboratory. He is vice-chairman 
of the Nuclear Engineering Division 
of A.LCh.E., and a mem of its 
Pollution Control Committee. 


J. L. Schwennesen, chief of the Chem- 
ical Processing Branch at AEC’s Idaho 
ations ce, contributes to CEP 
this month his insights on Nuclear 
Fuel Processing—a Challenge for the 
Future. In 1956, Schwennesen was 
awarded the Outstanding Service 
Medal and Award of the AEC. 
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Design and 


DURALAB EQUIPMENT CORP. 


982 Linwood Street, Brooklyn 8, N. Y. 
Manufacturers and Designers of Laboratory Furniture and Equipment 


For more information, turn to Data Service card, circle No. 28 
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ECONOMICAL COOLING OF 
GASES and COMPRESSED AIR 


NIAGARA 
Aero AFTER COOLERS 


@ Cooling gases or cooling and 
removing moisture from com- 
pressed air, the Niagara Aero 
After Cooler offers the most eco- 
nomical and trustworthy method. 
Cooling by evaporation in a closed 
system, it brings the gas or com- 
pressed air to a point close to the 
ambient temperature, effectively 
preventing further condensation 
of moisture in the air lines. It is 
a self-contained system, inde- 
pendent of any large cooling water 
supply, solving the problems of 
water supply and disposal. 

Cooling-water savings and 
power-cost savings in operation 
return your equipment costs in 
less than two years. New sectional 
design reduces the first cost, 
saves you much money in freight 
and installation labor and in the 
expense of upkeep. 

Niagara Aero After Cooler sys- 
tems have proven most success- 
ful in large plant power and pro- 
cess installations and in air and 
gas liquefaction applications. 
Write for Descriptive Bulletin 130 


NIAGARA BLOWER COMPAN 


Dept. EP-2, 405 Lexington Ave. 
NEW YORK 17, WN. Y. 


District Engineers in 


Y 


Principal Cities of U. S. and Canada 


For more information, circle No. 76 


February 1959 


ye HOO | Research and Development 
ultimate in | 
ent? 
2 
— | 
- 


Aluminum translated by Downingtown... 


Putting the finishing touch on another heat 
exchanger unit built by Downingtown. 


We rolled type 329 stainless steel tubes into 


types 316 and 304 tube sheets in making this 
stainless steel replacement bundle. 


Downingtown Iron Works, Inc. 
106 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY sawoukes 


metaliurgically speaking 


The special problems of aluminum welding and fabrication 
are another metallurgical “language” that has been expertly 
mastered at Downingtown. In this fixed-tube sheet heat ex- 
changer unit, aluminum heads, tubes and tube sheets have been 
combined with a carbon steel shell to meet specific service 
conditions. 

When heat transfer specifications call for aluminum...or 
aluminum bronze, nickel, copper, stainless steel, or almost any 
clad or alloy... you'll find the metallurgical idiosyncrasies are 
well understood at Downingtown. Send for our informative 
booklet on heat exchanger design. 


SPECIFICATIONS OF THE UNIT 


Materials: Aluminum Tube Side and Carbon Steel! Shell 
Tubes: 192 Alclad Tubes, %” O.D. x 16 ga. x 14/0” L 

Shell Diameter: 18” 
Over-Alll Length: 16’ 1” 
Design Pressure: Shell Side, 100 psi—Tube Side, 200 psi 

Test Pressure: Shell Side, 150 psi—Tube Side, 300 psi 

Design Temperature: Shell Side, 250° F.—Tube Side, 350° F. 
Code Stamped: Inspected by Purchaser and Hartford 


B ffi in iti a 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
For more information, turn to Data Service card, circle No. 119 
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How Economic Changes in Europe Affect Us 


The European Economic Community, or Com- 
mon Market, is the more-or-less complete economic 
integration of six nations. The nations are France, 
West Germany, Italy, and Benelux. The ultimate 
goal, according to European observers, is to form 
one community. to a great extent politically as well 
as economically, with no trade barriers among them, 
free movement of labor, covertibility of currencies, 
and general economic unification. The ultimate re- 
sult will be a free market of some 162 million con- 
sumers, and the first step toward a United Europe. 
The European Free Trade Area is a more limited 
concept, advocated largely by Great Britain, which 
would contain the same six nations plus eleven 
others who, for one reason or another, do not wish 
to join the Common Market at this time. These 
latter nations are: Great Britain, Denmark, Switzer- 
land, Austria, Norway, Sweden, Eire, Iceland, Por- 
tugal, Greece, and Turkey. Finland is a ible 
18th member. 
The Free Trade Area is, in essence, simply an 
attempt to have the same economic arrangements 
as the Common Market without the political unifi- 
cation involved. For American firms the result 
would probably be largely the same since both 
concepts include trade freedom inside the groups 
and trade barriers outside. The Free Trade Area 
would have some 285 million consumers. 
Convertibility of currencies is part of both plans. 
Basically, economists explain, convertibility means 
that the currencies of different countries can be 
converted freely and without discount penalty into 
the currencies of other countries. In business terms 
this means that companies all over the world could 
do business anywhere without the artificial discrim- 
inations that have been the case in Europe for a 
long time. However, present convertibility is still 
only limited. In general, external convertibility has 
been restored, and any nonresident of most of the 
European countries can now convert currencies other 
than their own into U.S. dollars or any other cur- 
rency. Restrictions are still on for residents. For 
example, a German can now sell in France, be paid 
in francs, and be able to freely convert the francs 
to dollars. A Frenchman still cannot convert francs 
to dollars in France. At the same time, much of the 
discrimination against “dollar-area” goods is still on. 


What it means to U.S. firms 


According to some experts, convertibility can 
mean more and simpler trading with Europe. Once 
currencies are freely convertible, discrimination 
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against goods from dollar-areas will cease, and U.S. 
firms will have the assurance that a customer can 
pay in dollars if he has enough of the newly con- 
vertible currencies. Even the present limited con- 
vertibility, according to many Siilomeen, should 
result in an increase of both chemical sales and 
plant construction in Europe, providing trade bar- 
riers do not interfere. 

One of the major results of the Common Market 
and/or the Free Trade Area will probably be an 
increased tendency for American firms, particularly 
chemical companies, synthetic rubber companies, 

hemical companies, etc., to go directly into 
Europe and build plants of their own. The reason 
for this, economists say, is that with trade barriers 
still up between the European countries and us, and 
with the barriers lessened among themselves, actual 
production within Europe may become the most 
feasible way for us to sell there competitively. 

The engineering and equipment firms in this 
country tend to feel the problem for them will be 
different, and probably more serious. Until now, 
superior technology in certain areas, and greater 
familiarity with processes developed here, have 
given our engineering firms advantages which have 
weighed heavily in their competing successfully in 
Europe. With the advent of the Common Market 
and/or Free Trade Area, the European firms will 
move into a stronger economic advantage within 
Europe. The lowering of trade barriers, free move- 
ment of labor, etc., will offset much of our “know- 
how” advantage. 

Undoubtedly, there will also be more competition 
from European countries outside Europe, possibly 
even in this country. With a more-or-less integrated 
economy inside Europe, and a common front out- 
side Europe, the engineering and equipment firms 
of Europe are expected to have a powerful position 
from which to trade abroad. Firms that formerly 
competed because they came from different coun- 
tries, are now expected to be working more closely 
together. Already at least one major engineering 
construction job has gone to a combined French- 
German bid which managed to be lower than that 
of an American company. 

While it is far too early to assess the ultimate 
effects of either the Common Market, the Free Trade 
Area, or limited convertibility, these developments 
are certain to be far reaching, and are looked upon 
by many American firms as meaning stronger com- 
petition for themselves both in Europe and through- 
out the rest of the world. 
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new way to pump corrosives 


ANNOUNCING 


a complete new group of 
vertical process pumps 


How often would a vertical pump be just the ticket for trans- 
fer or other service . . . except for the fact that you’re handling 
a corrosive liquid? 

Now you can choose from a complete line of vertical proc- 
ess pumps especially built for heavy-duty service, pumping 
corrosive liquids. Goulds now offers a wide range of vertical 
pumps in highly corrosive-resistant materials. 

Special constructions available. Standard construction of 
Goulds new vertical process pumps is 316 stainless steel . . . 
and other materials to meet your requirements are available 
on application. 

Free bulletin. To discover all the outstanding features of this 
new line of heavy-duty vertical pumps, contact your nearest 
Goulds representative and ask for a free copy of Bulletin 
No. 727-1. Or write to Dept. CEP-2, Goulds Pumps, Inc., 
Seneca Falls, N. Y. 


For more information, turn to Data Service card, circle No. 47 
: 34 February 1959 CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 2) 


te ay 
= 
mE: 
7 
— 
§ 
4 
4 te 
‘ rom mousrey 


As the editor sees it... 


Conferring. Many chemical engineers 
attending the Cincinnati meeting must 
have noted the new feature that had 
been added! Located near the eleva- 
tors on the registration floor was a 
“CEP editorial conference room.” As 
it turned out, the conference opera- 
tion was under way for several hours 
during each of four days. Both indi- 
viduals and groups were interviewed. 


Purpose of the conference room 
was, primarily, to obtain first-hand 
information from symposia chairmen 
and authors about their sessions and 
papers that would be of help and 
guidance in formulating plans and de- 
cisions relating to CEP and the other 
Institute publications. 

Copious notes were taken which 
later proved highly valuable for a 
number of editorial purposes. It has 
now been decided to continue with 
a similar set-up at the forthcoming 
Atlantic City meeting. 

All persons interested in discussin 
CEP publication matters are invi 
to “follow 


i A completely redesi 
subject index made it first bn. ar 
in the December CEP, covering the 
1958 volume. Several innovations were 
incorporated, which it is h will 
enhance the usefulness of ag 
mation contained in many of the ar- 
ticles published. Perhaps one of the 
most significant steps taken was to 

arately index such topics as “cor- 
relations’ —68 entries—and “coeffi- 
cients”—18 entries. Such listings point 
up functions, relationships, etc. in 
addition to the normal listings by 
principal subjects. 

Although CEP is not primarily in- 
tended as a repository for information- 
retrieval, it is believed important to 
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make the information in the maga- 
zine’s articles broadly identifiable. 

Incidentally, thanks is due C. H. 
Mantell for his efforts in bringin 
these concepts to the attention of 
CEP’s editorial staff, and advising as 
to their practical use. 

Catching up. At a recent briefing of 
representatives of Non-Governmental 
Organizations at the United Nations 
(of which the A.L.Ch.E. is now one), 
Mr. Andrew Cordier, executive-assist- 
ant to the UN Secretary-General, 
spoke of the development of world 

anization as having taken place 
more rapidly than the development of 
a sense of world community. “We are 
one world in a technological sense,” 
stated Mr. Cordier. 

This concept can obviously be ap- 
plied to other fields. Take, for ex- 
ample, the matter . unification of 
the engineerin ofession. Here, as 
elsewhere in world, the 
machinery for group inter-action is 
probably better Gontined than the 
sense or spirit of cooperation, or group 
identification. Yet one cannot reason- 
ably blame or reject the machinery 
for p inter-action. Instead, it 
wo! seem essential for each indi- 
vidual to seek and accept the areas 
upon which community spirit can be 
firmly built, whether for the UN or 
engineering unification. J.B.M. 


“What's New?’ 


Recently, an International Confer- 
ence on Scientific Information was 
held in Washington, D.C. This was 
under the auspices of the National 
Science Foundation, the National 
Academy of Sciences—National Re- 
search Council, and the American 
Documentation Institute. Among the 
problems discussed was how the 
scientist obtains information and how 
he learns of the work of others. 
A rather interesting group of facts 
was unearthed. Scientists in one study, 


on being asked how they learned of 
work crucial to their own, gave t 
priority to casual conversation, fol. 
owed by journal reading. In another 
report, “three tools stood out—regular 
scanning of ao attendance at 
meetings and lectures, and face-to-face 
contacts with colleagues.” 

Among “sources of ideas for cur- 
rent project” were listed, in order of 
importance, “own previous work, col- 
leagues, and reading of literature.” 
The order may vary: the percentage 
of those who list one means above 
another—above conversation—may be 
higher in one study.than another, but 
essentially it seems that meeting col- 
leagues and talking with them, read- 
ing current literature, and ——s 
meetings are the prime sources 
ideas. 

How better in our chemical civiliza- 
tion to tap all these sources than 
through A.LCh.E. activities? Aside 
from producing most of the chemical 
engineering literature, the Institute 
holds meetings that are famous for 
corridor and “bull ses- 
sions.” Regular attendance at meet- 
ings of his professional society profits 
the chemical engineer—and his organ- 
ization. Possibly the temporary 
economy in not approving trips for 
the engineering staff ap to 
comptrollers, but new ideas, and in- 

iration for new ideas, are the coin 
that pays off in the end. 

This March A.I.Ch.E, meets in At- 
latic City. This and the other meet- 
ings this year deserve the attention of 
every chemical engineer: 


Kansas City May 
St. Louis September 
San Francisco December 


Here he will be caught up in the full 
flow of the new in chemical engineer- 
ing and be carried along to ideas for 
better and more efficient ation. 


He may be surprised at where the 
casual greeting, at’s new?” takes 
him—and how far. F.J.V.A. 
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IN PRESSURE OR VACUUM DISTILLATION METAL PALL RINGS 
PROVIDE MAXIMUM SEPARATION—MAXIMUM CAPACITY 


... With a minimum size shell 


The superiority of metal Pall Rings is nowhere more 
clearly established than in distillation operations. 
Here two characteristic advantages of the Pall Ring 
come into play: (1) extremely low pressure drop, 
and (2) exceptional internal distribution at the low 
liquid rates employed in distillation. 


In bubble cap towers or distillation columns packed 
with raschig rings the higher pressure drops neces- 
sitate higher pressures and higher boiler tempera- 
tures. Not infrequently the temperature required is 
so high as to invite product break down. 


Not only can lower pressures and lower boiler 
temperatures be employed when the column is 
packed with metal Pall Rings but the fractionating 
efficiency of the column can be improved as much 
as 25% to 40%. In new construction the higher 
efficiency of the metal Pall Ring permits substantially 
smaller shells to be employed. 


Metal Pall Rings are now being made in the %”, 
1”, 1%” and 2” sizes from carbon steel, the 18-8 
series of stainless steels, monel, inconel, titanium, 
aluminum and copper. 


The metal Pall Ring is similar to the raschig ring in that height and diameter are equal. In 
the raschig ring the interior wall is mostly inactive providing little or no active contact 
between phases. In the metal Pall Ring, sections of the wall are stamped and bent inward, 
thus making the inner wall an active, working surface. Pressure drop is less than half that 
of raschig rings, resulting in a much greater capacity per unit of tower area. 


Write today for engineering 
data on metal Pall Rings. 


U. S. STONEWARE 


AKRON 9, OHIO 
224-F 


For more information, turn te Data Service card, circle No. 97 
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Technologists in Top Management: Part One 


Participation 
of technologists 
in management 


An attempt 
to quantitatively 
relate the degree © 
of management 

participation by the 
technologist to 

the financial 
performance of 
major companies. 

Part 2, to be 

published in the near 
future, will consider 
further interpreta- 
tions of the factors 
developed. 


Grateful acknowledgment is 
made of the assistance of 
Neal D. Smith who devel- 
oped the computer program 
used in this study and of 
Catherine C. Watson, with- 
out whose research the 

ect would not have 
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Kenneth M. Watson 


Illinois Institute of Technology, Chicago 


The system is Sight. 
ing for its life in a world-wide com 
tition which is basically technological 
in character. The strongest defense of 
free enterprise is its success. To main- 
tain this margin of superiority will 
require continued increase in 
quantity and particularly the quality 
of our technology and technologists. 
In this situation, study of the factors 
determining business success and the 
relationship ot technology to it is of 
paramount importance. 

It was with such concern in mind 
that a study was undertaken in the 
of information which 

be helpful to business in im- 
proving its success and at the same 
time lead to greater participation of 
technologists in the responsibilities 
and benefits of business. 

In the study reported herein, a 
business success factor was developed 
by evaluating and combining annual 
profit on invested capital with rates of 
income growth and capital expansion. 
A technology factor was then devel- 
oped by combining level of research 
and development activity with per- 
centage participation of technologists 
in ey 

The business technological 
formances during the ten years 1948. 


58 are compared for 20 large oil 
companies and 20 large chemical 
companies on the basis of readily 
available published data. Companies 
having higher technology factors are 
found to show significantly greater 
success indexes. No significant rela- 
tionship is found between business suc- 
cess index and either research level, 
or technological participation in man- 
agement, alone, There are indications, 
however, that a high level of research 
activity may be a liability unless com- 
bined with a technologically percep- 
tive management. 

Such results are believed to provide 
standards of comparison which will 
be generally useful to managements, 
technologists, and investors. 


Determination of Business 
Success Factor 


The companies for the study were 
chosen from the 1957 Fortune Direc- 
tory of the Largest Industrial Corpor- 
ations (2) in which companies are 
rated by dollar volume of sales. The 
oil companies selected (as listed in 
Tables 1 and 3) are the Directory’s 
first twenty, excluding Sunray-Mid- 
continent which was formed by 
merger during the period understudy. 

continued on next page 
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; Table 1. TECHNOLOGICAL FINANCIAL 

: Selection of the chemical companies : 

: was more difficult and arbitrary. It y 2a 

was desired to establish a group of Z @ 

KS business which are competitive with BOS RS ZR 

tn 1 Srp. On (N_J.) $6 42 37 39 57/3436 163 11.1 114 195 

ble, Excheded y 2 Socony Mosi 2 30 27 44/1507 116 92 86 10.1 

We 3 Srp. On 79 46 41 43 «82/1998 99 7.7 25° 41 
principal business is outside the chem- 4 Texas Co. 30 22 5 Il 26/1906 155 87 84 168 
ical field, those involved in major merg- 5 Srp. Om Caur 44 40 27 381 53/1205 167 94 70 1638 
ers, and those for which complete data 6 Gutr On 34 30 13 19 36/1196 15.1 127 G3 132 
for the period were not available. Also 7 Pxtups Pera. 74 40 28 32 68) 628 127 108 66 84 
excluded were those primarily en- 8 Smvcram $7 2 © 1. 19| 623 130 103 21° 48 

rrres SERVICE 4 3 
70 19 14 48/379 109 66 20° 60 
1 12 Sun On 53 49 50 50 76| 831 129 102 44° 7.1 
On 26 46 17 27 209 124 84 09° 49 
tion is made difficult because often 14 Union On 60 46 12 23 52| 292 105 7.7 54° 7.2 
data are not published on the distribu- 15 Pure On 33 9 4 46 22) 283 120 66 06° 60 
tion of business volume. With these 16 ConrTivenTAL 47 22 23 23 46/278 164 72 09° 103 

exclusions the remaining first twenty 17 Omo On 20 12 12 12 22/253 171 88 00 83 
companies on the Fortune list were 18 Sto. On (Onto) 97 27 2 2 72) 199 11) 64 22° 66 
selected. They are listed in Tables 2 19 Ricnrmup (Det.) .. 23 17 19 19/ 153 170 88 5.1 148 
and 3. There was no conscious sélec. 20 AsmuanpO& Rer. 5.9 20 12 15 44| 78 145 166 47° 3.1 


* Growth rate not statistically significant 


success or technological activity and 
no change was made in the lists after 
the analysis was started. 


Corporate size 


Invested capital was selected as a 
basis of corporate size for this study 
because it is less dependent on success 
or on optional business policies. (See 
box on Invested Capital) 

All financial data were taken from 
Moody’s Industrials Manual (5). 

In Tables 1, 2, and 3, the com- 
panies are arranged in order of their 
invested capital C for the ten-year 
period 1948-59. The average invested 
capital C, of each firm in millions of 
dollars is shown in columns 6 of 
Tables 1 and 2. 


Net income rate 

It was the viewpoint, during this 
study that the creas? objective of 
business under the rules of the free- 
enterprise system is to generate maxi- 
mum financial return on its invested 
capital. 

Financial return is received by the 
owners or shareholders of a business 
in the form of dividends and also as 
capital gains resulting from 
creased value of their shares or equi- 
tres. Dividends are paid out of net 
income, and — ains represent 
the increased values of equities which 
result from increased earning power. 
Thus, both are related to annual net 
income rate. Dividends represent a 
distribution of current net income 
while capital gains are determined by 
the rates of increase of net income 
rates. Such increases may result either 
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from increased efficiency of. manage- 
ment or from expansion of invested 
capital by reinvestment of a part of 
the earnings or sale of new equities. 

In Moody's, annual net income to 
surplus I appears in the income state- 
ment. Percent annual net income rate 
i (as related to invested capital) is de- 
termined by dividing annual net in- 
come by the average invested capital 
for the year. Such percentages over 
the ten-year period were averaged to 
obtain the average percentage income 
rate i,, based on invested capital. 
Values of i, are shown in columns 7 
of Tables 1 and 2. 

Frequently i or i, are used as meas- 
ures of business success. However, it 


is evident that consideration must 
also be given to reinvestment of earn- 
ings and to income growth rate in 

er to arrive at an accurate measure 
of overall return to the equity owners. 


Business success factor AOR 


The concept of business success fac- 
tor is best introduced by a simple 
example. Consider a corporation 
which during a selected year has an 
average invested capital C of $100- 
million and during the year has a net 
income of $13-million corresponding 
toi = 13%. It pays out 4 million dol- 
lars as dividends and reinvests 9 
million dollars in the business. Thus, 
the invested capital increased from 


Invested Capital and “Surplus” 


Invested capital as used in this 
study is synonymous with the terms 
“net assets,” “net worth,” “book 
value,” and “stockholders equity” as 
used in many annual reports and 
financial writings. It ordinarily differs 
little from “net tangible assets” which 
excludes intangible items such as 
good-will and patents. 

In Moody’s summaries, invested 
capital C is shown as of December 31, 
in the balance sheet. It is most easily 
derived from the statement of liabili- 
ties by adding together the values 


assi to the capital stock, including 


preferred issues, plus the net sur- 
cpp The average invested capital 
or a year is taken as the arithmetic 


average of that at the end of the year 
and that at the end of the preceding 


year. 

The term surplus as used in 
Moody's is becoming unpopular and 
in many annual reports capital sur- 
plus is being replaced by statements 
such as capital in excess of par value 
and earned surplus by earnings rein- 
vested in the business. The principal 
source of capital surpluses is the sale 
of new shares at greater than the par 
or nominal book value. Earned sur- 
pluses represent the accumulation of 
that portion of the net income after 
taxes or net income to — which 
is not paid out as dividends. 
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tion on the basis of either business AvG 4.9 31 21 24 746 139 94 435 9.2 
: 
4 


$95.5 to 104.5-million during the year, 
corresponding to a capital expansion 
or reinvestment rate c of 9% 
based on average invested capital C. 
Values of average percentage rein- 
vestment rates c, for the period 1948- 
58 are shown in columns 8 of Tables 
1 and 2. Dividend payments, ex- 
pressed as percentages of invested 
capital are equal to (i —c) or 4% for 
the —— under consideration. The 
average dividend payments are simi- 
larly derived as (i, —c,) if no new 
equities were issued during the period. 
New equities may be issued as 
stock dividends or by sale. The effects 
of such new equities are best visu 
alized by considering the h 
but possible situation i i 


in 


ree 


equities held. Sale of new 
to outsiders is equivalent to initial 
rata sale to existing shareholders 
llowed by resale. Thus (i,—c,) re- 
presents the average annual percent- 


values, “ponerse g upon the earning 
power of invested capital. In the 


example under consideration it may 
be assumed that the net income rate 


-5 5 


10 5 


30 


% APPARENT OVERALL RETURN ( 1948-1958) 
Figure 1. Relationship between current market price per book value ratio 
of common stocks and apparent over-all returns on invested capital from 
1948 to 1958. (Numbers refer to Tables 1 and 2.) 


is known to have been $12.61-million 
per vear at the beginning of the year 
and $13,39-million at the end of the 
year, an annual increase in rate of 


Table 2. 


Chemical Company Data 


to 


oo 


Boarp Directors 
BEBSESRE 


Tecnu. Factor 


13.5 13.6 
6.6 -4.8° 
145 9.6 
96 8.0 
11.2 0.2° 
140 13.2 
5.6 -4.5° 
81 64 
89 1.9° 
7.6 85° 
18.5 20.2 
5.2-10.6 
72 
15.8 13.8 
4.7 10° 
$.9 13.3 


BS 


to 
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$0.78-million or a annual 
growth rate g equal to 6% of the aver- 
age income for the year. A realistic 
evaluation of the capital gain, is 
obtained by capitalizing this annual 
increment in earning power, Al = 
$0.78-million, at an acceptable per- 
centage rate of return i, (or rate of 
capitalization). 

Selection of a proper rate of 
capitalization i, involves difficulties 
similar to those of the minimum ac- 
ceptable return rate used by Happel 
(3) as a basis for the venture-worth 
method of project evaluation. The 
simplest procedure would be to cap- 
italize the incremental earning power 
at the current income rate i. In the 
example this would lead to a capital 
gain of 0.78/0.13 = $6.0-million or 
6% of the average invested capital. 
The total apparent return to the 
owner group would then be the cash 
receipts, i—c=4%, plus the capital 
gain of 6% or a total of 10% based on 
the average invested capital. This is 
equivalent to reasoning that if the 
earning rate increases 6% the value of 
the equities should also increase 6%. 
The disadvantage of this simple 
method is that it assigns increased 
capital value to incremental earnings 
in situations where the income rate i 

continued 
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TECHNOLOGISTS in BUSINESS 
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es 
9° 
are purchased on a pro r: 
existing shareholders an 
ceeds used to expand t ow no 
capital of the business. T My, ®20 
to reduce net cash recei os 
shareholders, even to nega 0 ez - 
but to increase the book \ on es 
00 f 
20 25 || 
age net cash receipts by the hypo- 
thetical constant owner group. 
The actual values of corporate equi- 
ties may differ widely from their book 
FINANCIAL 
z 
a 
Du Pont 14.1 1552 18.8 103 9.7 23.4 : 
Union CaRBIDE 22.0 612 19.0 7.7 3.8° 168 
CHEM. $17 1839 75 44 11.1 
Dow CHEMICAL 25.6 274 140 112 89 124 — 
AmeER. CYANAMID 36.9 240 13.6 14.8 
NationaL Dist1. 2.2 225 9.7 
MoNSANTO $1.3 218 13.5 9.0 
Am Repucr. 65 190 11.0 8.2 : 
23.4 101 10.4 -0.6 
10 Merckx 64.3 14.4 15.0 
Gen. An. & Fum 25.7 5.4 
12 Hercures Pwor. 41.0 17.2 17.6 
13 Int. Muy. & Cuem. 21.3 |_| 10.0 2.6 
14 Dtamonp ALKALI 24.2 14 10.8 9.4 
15 Ronm & Haas 70.2 46 16.1 27.6 
16 Va. Can. CHEM. 22.5 10 8.9 -3.6 
17 Penn. Satr 21.8 10 8.2 15 
18 Hooker CHem. 15.2 $2 13.5 12.0 
19 Am. Acr. CHEM. 128 0 12.1 8.3 
20 Arias Powper 32.9 53 = 92 147 
Ave. 27.0 26 58| 125 
* Growth rate not statistically significant 
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continued 
is low. It breaks down completely as i 


zero. 

A more realistic basis is to adopt an 

arbitrarily selected constant rate for 

i, of increased earning 

power. The value selected for this 

average earning rate 0: orty com- 

ies over the ten-year period. On 

basis the Overall 

centage Return AOR to the investor 

group becomes: 


i 
AOR = (i—c) 


(1) 
and, by definition, the average Ap- 
parent Overall Return becomes: 


ig 
AOR, = (i, — & 


2 

where 

g=percentage annual growth in 
income I. 


g,.=average income growth rate. 
Equations (1) and (2) are not rigor- 
ously equivalent unless i is constant. 


However, this a satisfactory approxi- 
mation for most purposes. : 


Table 4. Analysis of Variance of AOR, 
in Table 3 


ancial return to the owner group. It 
has the advantages of being of a 
fundamental nature and can be evalu- 
ated precisely from available financial 
data. It is in no way d 
upon the whims of the investing pub- 
lic which establish market prices of 


and are Feavily weigh 


Role & Effect of Technologist 


The National Research Council pe- 
riodically conducts a survey which is 
published as the “Industrial Re- 
search Laboratories of the United 
States.” The tenth edition (6) of this 
directory appears to present data of 
about 1954 which is not far from the 


‘ 


High T, Low Tp 

AOR, | AOR, 

Large Oil 9.6 12.2 
companies !Chem. 10.0 11.8 
Avg. “98 12.0 

Oil 6.0 8.8 

Small Chem. 134 4.2 
companies | Avg. 9.7 65 


research activity d the period. 
In column 1 of Tables 1 and 2 are 
values of Tz the number of profes- 
sional personnel, per ten million dol- 
lars of invested capital, listed as en- 
ged in research and development 
(6) Only technologists® definitely clas- 
sified in the technological professions 
such as engineering, chemistry, phys- 
ics, mathematics, geology, metallurgy, 
entomology, and like are inclu 


company. 
It will be noted that ae in- 
vested in the chemical i -—? is 
protected by over five times 

search activity in the petro- 
leum industry. This difference Sat 
expected in comparing a completely 
creative industry with one which has 


CoLuMN 
MEANS iddle of the period und ital invested 
(C,) S193 1. 81.88 197 “me we taken as average levels of continued on page 42 
ACTION 11.44 Notation i, = oy percentage income 
Wrrnw 88 (ib) 41.13 AOR = apparent overall percentage rate for 1948-58 
Boxes 1551.53 return on invested capital i, = percentage income rate 
- during 1948-58 used to capitalize income 
Tora 1834.30 40 AOR, = apparent overall return rate growth 
Statistical F distribution (,=1; n,—38) oe capital during =| = annual income, dollars 
Probability level annual income, dollars, 
99% 7.35 calculated from best least- 
95% 4.10 P squares equation 
90% 285 C, = average rate of capital ex- 7 _ jumber of technologists in 
pansion 1948-58, percent“ h and development 
Table 5. Classification by Management per year sestane “tien of op 
Technological Factor Cakn Gy 
ves AC, 
High Ty Low Ty tp = percentage of listed direc- 
AOR, AOR, C = invested capital, dollars p seg hy technolo- 
C, = average invested capital, ? ’ 
Large | oil 12.5 9.5 1948-58, $10° to = —— of listed officer- 
companies! Chem. 11.8 10.0 g = income growth rate, per- ships filled by technolo- 
Avg. 123 97 cent, per year gists, 1948-58 
g, = average ‘income growth 7 = management technological 
oil 72 7.6 rate, 1948-49 factor 
Small Chem. 11.0 6.6 i = annual net income as per- Ty = average over-all technolo- 
companies} Avg. “9.1 71 centage of invested capital gical factor 
= 100 I/C 7+ = time, years 
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ee Values of g, and AOR, are shown Table 6. Classificatior. by Research 
2 SoH a in columns 9 and 10 of Tables 1 and Level 
2. The apparent overall return rate 
i AOR, may be taken as a measure of 
business success in generating fin- 
ee, AY, corporate shares. However, this is both 
an advantage and a digady. 
ae through sale of equities and 
must be at value. 
| ee AOR is an accurate 
financial return to the owr 
‘ea ae only if market prices are 
: established by the same concepts 
used in its development. 
prices reflect future expectations as 
| ted by such in- 
tangibles as glamour, business 
— ket in these figures. In all cases the re- 
oo ia ' Prices on next page.) 8 search personnel of subsidiary com- 
: panies (more than 50% owned) are 
: | Vanri- | 
Vani- DEGREES ANCE 


Evaluating Market Price of Corporate Shares 


It is not the object of this study 
market prices of corporate shares. 
However, it is evident that the 
methods used are applicable to this 
problem if they are ted toward 
the evaluation of trends with time of 
i, c, g, and AOR instead of a 
values over a ten-year 
sirable modification in such studies is 
the introduction of a time lag of per- 
haps one year between the values of 
ec and g used in evaluating AOR. 
This is to to the inevitable 
delay between capital expansion and 
increased earnings. 

Since test interest is in com- 
mon , a market-price-evaluation 
procedure must extend the AOR to 
current conditions on the basis of the 
latest information and then convert 


it to sy te dollar return by multi- 


the current invested capital. 
apparent return per share 
of common stock is then obtained by 
subtracting dividends payable to pre- 
ferred stocks and dividing by the 
current number of common shares. 

It is evident that any correlation 
between ten-year average AOR values 
and current market prices must be 

approximate because of neglect 
of ths i 
rough correlation exists as shown in 
Fi 1, in which the 5 ges te 
onnee ratio of price to value 
per common share is plotted against 
the 1948-58 AOR. The idealized in- 
dustry average lines on Figure 1 cor- 
respond to an average apparent over- 
all return of roughly 4% on market 
price in the chemical industry and 
6% in the oil industry, if the average 
performances of the past ten years 
are continued. The lower prices of 
oil stocks in comparison to past per- 
formance may be associated with the 
uncertainty of the Middle East situa- 
tion or the ever-present threat of gov- 
ernment regulation or increased taxa- 
tion. 

Deviation of an individual company 
from the industry, average lines of 
Figure 1 may have any of a variety of 
significances. It may result from recent 
changes in prospects due to favorable 
or unfavorable current earnings. It 
may reflect public enthusiasm over a 
new product or project, or response 
to institutional advertising. On the 
other hand, it may merely indicate an 
abnormal ratio referred to com- 
ax tho of ta 
corporate financial structure through 
issuance or retirement of equities. 


going factors. However, a 


Long-term debt 


It is recognized that the AOR as a 
business success factor i the in- 
stability and risk considerations in- 

by factors such as the ratio 


Camper P 
availability of creditor funds make the 
accumulation of long-term debt an 


For evaluation of the business suc- 
cess factor it is necessary to establish 
significant values of the capital expan- 
sion rate c and the percentage income 

rate g. The latter is i 
ly difficult to evaluate because of 
the considerable fluctuations of annual 
income which result from variations 
in business conditions, accounting 
and year-end adjustments. 

o serve as a basis for evaluating 


equations were 
ived the least-squares method 
to represent the total income I of each 
company as best average functions cc 
time + in years. The methods used are 
described in standard texts on statis- 

dratic tion were derived for 


=C,+Cr, +C,7 (3) 


or 
rP=C,+C,r (4) 


where I’ is the calculated income dur- 

Because of the considerable scatter 
in the data the residual unexplained 
variances of each correlation were cal- 
culated. The equations were tested for 
statistical significance by comparin 
their residual variances against ea 
other and against the variance from 
a simple mean in the F test (1) at the 
5% significance level. 

These calculations were carried out 
on an electronic computer with a mat- 
rix program which evaluated the five 
equation constants and the three cor- 
responding residual variations in a 
single operation 

ith a significant correlation be- 
tween income and time the percent- 


age growth rate at any time is ob- 


where g = percentage annual income 
The e income 


th over the ten-year period is ob- 
by integration of Equation (5): 


gdr 
100 1) 


Ir, ay 


In 
t2— 


i, (9) 


Thus, the aver. ta: 
times the seed logarithm of the 
ratio of the calculated annual income 
at the end of 1957 to that at the 
beginning of 1948. As the income 
correlations were based on annual av- 
e incomes corresponding to the 

middle of the year, the of 
Equation (6) was carried out from 
+ = —0.5 to r = 9.5 where r = 0 
for the middle of 1948 and +; = 9 
for the middle of 1957. 

The average (calculated) 
rates g,, shown in column 9 of Tables 
1 and 2, were calculated from Equa- 
tion (3) where it was statistically sig- 
nificant; otherwise, Equation (4) was 
used. An asterisk in column 9 indi- 
cates a growth rate which is not sta- 
tistically significant, as such, because 
of the irregularity or scatter of the 
income pattern. 

Changes in invested capital are of 
a cumulative nature and ordinarily do 
not show the extreme fluctuations that 
characterize income rates. Accord- 
ingly, no equations were fitted to the 
invested capital data and the average 


centage annual of capi- 
tal ¢ was calculated by an expression 
analogous to Equation (6), 


(7) 


In column 8 of Tables 1 and 2 the 
values of c, are based on in- 
vested capital in the years 1957 and 
1948. Thus, c, is the natural loga- 
rithm of the ratio of these two capi- 
tal values, divided by 0.09. 


Te 
Ce dC In Clr, 


100 Cdr 
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TECHNOLOGISTS in BUSINESS 
Po tained by differentiation. Thus, 
g ar C, + 2Cyr 
100 C, + Cyr + 
(5) 
long-term debt to net assets. There 
has been a trend toward increase of 
this ratio 7 of preferred 
stocks into long-term notes. 
These considerations are omitted ; 
from this study on the theory that 
existing government regulations of 4, 
acceptable practice for extending in- 
vested capital and thereby increasing 
success. = 
Mathematica! evaluation 
| company. | 


x* 


continued 


ductive lives. 

(See box below on Definition of 
Technologist ) 
Technologists in management 


The names of administrative officers 
and directors (5) of each of the se- 
lected companies were tabulated for 
each year under consideration, The 
officer group was taken as com 
ing the chairman of the board, the 
president, and the vice idents, 
excluding the secretary treasurer 
as engaged in basically nontechnologi- 
cal activities. 

A. search was made for biographical 
data (4) on each of the management 
names, where possible in at least two 
volumes covering the individual's pe- 
riod of tenure. All management posi- 
tions were thus classified as filled by 
a technologist, a non-technical indi- 
vidual, or by an unlisted individual. 
Of a total of 9003 management- 

ition-years investigated 80% were 
ound to be filled by listed individ- 
uals, The percentage listing of direc- 
tors was better than that of officers 
(82% vs. 76%) probably because of 
their longer tenure. In only three com- 

were the percentages of list- 

ings found less than 70%. These were 

Tidewater Oil (59%), Virginia Caro- 

lina Chem. (60%), and Atlas (61%). 

In the oil group the average com- 

y was directed by an average 
of 13.0 comprising: 

2.3 technologists 

8.5 nontechnical 

2.2 unlisted individuals. 

Its officer group, as here defined, 
numbered 1v.6, including: 

2.6 technologists 

5.6 nontechnical 

2.4 unlisted individuals. 

In the chemical group the average 
company had a board of 12.7 com- 
prising: 

2.9 technologists 

7.5 non-technical 

2.3 unlisted individuals, 

Its officer group numbered 8.6, in- 
cluding: 

2.6 t 

3.8 non-technical 

2.2 unlisted individuals. 

In columns 2 and 3 of 
and 2 are the percentages of technol- 
ogists among listed officers t, and 
directors tp, respectively. 

To obtain a single factor Ty for use 
as a measure of the participation of 
technologists in management, t, and 
tp were combined, with tp, given 
twice the weighting of ty. This arbi- 

weighting is on the fact 
that the is the ultimate au- 
thority representing the stockholders 
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Figure 2. Average effects 
of corporate size and G Z g 
tech i 
AOR,. TECHNOLOGICAL 

FACTOR 


and is responsible for appointing the 
officers and setting general policy. On 
the other hand, the officer group 
should be included since it is gener- 
ally the source of much of the ini- 
tiative. The board frequently func- 
tions largely by a veto power, which, 
however, is absolute. Thus, 

(8) 


Ty = (to + 2tp) 8 


Values of Ty are listed in column 4 
of Tables 1 and 2. 


Technological factor 

To obtain a single factor represent- 
ing the level of technological activity 
in a company, the management tech- 
nological factor Ty is combined with 
the research factor T,. It is felt that 
these two factors should have approx- 


Definition of technologist 


To study the participation of tech- 
nologists in management, it is neces- 
to define what is meant by a 
technologist. This requires arbitrary 
definitions to make effective use of 
the available biographical reference 
material. All biographical material 
used in this study was taken from 
“Who's Who in America” (4). This 
publication automatically solicits bio- 
— data from the officers and 
irectors of corporations of the size 
under study. Exclusion is therefore at 
the option of the individual. 

For this study, a technologist in 
management is defined as one who 
meets any one of the 
fications based on his publi (4) 


biographical data: 

1. At least ten years designated 
participation in technological work 
such as engineering, research, devel- 
opment, technical service, geological 
exploration, and the like. 

2. A baccalaureate degree in engi- 


‘neering or a technological science 


plus at least four years designated 
participation in technological work. 
3. A master’s degree in engineering 


three years of designated technologi- 


, doc- 
torate in engineering or a 
cal science. 


5. Current active membership in 
the A.I.Ch.E. or another professional 
society in the technological field hav- 
ing comparable membership stand- 
ards. The ACS was not recognized as 
qualifying in this ca , 

These definitions are designed to 
exclude individuals who graduated 
from a four-year college course in 
some area of technology and then 
immediately engaged in personnel 
supervision or sales work or trans- 
ferred to a non-technological field 
such as law. Such individuals un- 
doubtedly benefit from the smatter- 
ing of technological information they 

uire in an undergraduate course 

some effectively extend their tech- 
nological backgrounds. However, as a 
class it is believed that should 
not be designated as technologists or 
considered as representative of the 
technological point of view. 
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TECHNOLOGISTS in BUSINESS 


Success Svccess Factor 
Smoil Smol! 
Technological Factors Technological Factors 
Tf AORe AOR 
Std. Oil (N.J.) 57 19.5 Socony Mobil 44 | 0.1 
* Std. Oil Uind. ) 82 4.1 Texas Co, 26 | 16.8 
Lerge Std. Oil of Cal. 53 | 6.3 | Gulou 32 | 13.2 
oil Phillips Petr. 68 6.4 Sinclair Oi) 19 4.8 
Companies Shell Oil 105 M4 Cities Service 37 26 
Oil Co. Avg. 73 12.5 32 9.5 
Du Pont 63 | 23.4 Union Carbide 40 | 68 
Lerge* Dow Chem. 2 | 12.4 Allied Chem. 7 | ml 
“4 Am. Cyanamid 61 4,3 Natl. Distiller 25 -0.5 
Chemicol Monsanto 68 | 9.0 | Air Reduction sa] 8.2 
Companies Merck 02 | 150 Koppers 56 .6 
Chem. Co Avg. 75 M.8 36 7.0 
Averoge ae 13. 7 36 8. 3) 
Atlantic Rfg. 48 6.0 Tidewater 40 4.9 
Smoli* Sun Oil 7% | 71 | Pure Ou 22 | 6.0 
, Union Oil $2 7.2 Ohio Oi 22 8.3 
ou Continental Oil 46 10.3 Richfield (Del. ) | Me 
Companies Std. Oil of Ohio 72 66 | Ashland Oil “4 3.1 
Ou) Co. Avg. 89 7.4 30 7.4 
Gen. An. & Film 59 -2.1 Diamond Alkali 43 9.4 
Smol!* Hercules Power 73. | 17.6 | Va. Carolina Chem. | 50 | -3.6 
wane Rohm & Haas 137 | 27.6 | Hooker Chem. 53 | 12.0 
Companies Atlas Power 78 | 147 | Am. Agr Chem. 4 8.3 
Chem.Co. Avg. 82 12.1 38 5.5 
Company 46.5 


® According to Invested Capital 


Table 3. Success factor classification by Technological Factor and company size. 


imately equal weight in a given com- 


itive industry. the 
overall technological factor T» is de- 
fined as follows: 
Tye 
Ty = Ty + Tr (9) 
Re 


where Ty, and Ty, = average man- 
agement technological and research 
factors for the industry group under 
consideration. 

Thus, for the oil industry group 


Ty = Ty —_ 49 Tz (10) 


For the chemical companies 
Ty == Ty + 1.07 Tz (11) 


Values of T, are shown in column 5 
of Tables 1 and 2. 


Correlation of business success 
with size, and use of 
technologists 

In a comprehensive correlation of 
business success in a technological 
industry, the following factors are 
certain to be of importance in approx- 
imately the order of listing: 


Special Considerations in Some Companies 


Du Pont has almost 50% of its in- 
vested capital represented by book 
value of General Motors stock it 
owns. Thus, a more realistic value of 
Tz would be of the order of 28 with 
a correspondingly higher technologi- 
cal factor of 78. 

General Aniline and Film has as 
its majority stockholder the Alien 
Property Custodian and is thus in 
effect owned and operated by the 
Department of Justice. Its success 
may be an indication of the efficiency 
of government ownership. 


Since Allied Chemical and Richfield 
Oil did not report the numbers of 
their research personnel, it was nec- 
essary to assume zero and their tech- 
nological factors are surely too low. 
In addition, Richfield is controlled 
and managed jointly Sinclair and 
Cities Service. It probably has access 
to the technology of both parent com- 
panies. 

Ashland Oil acquired two smaller 
oil companies during the period of 


; study and probably was not fully 


reorganized as a result of this un- 
expansion. 
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1, Individual ability and enthusiasm 

of personnel at all levels 

2. Effectiveness of internal commu- 

nications 

3. Effectiveness of organizational 

atterns and ures 

4. Level of technological activity 

5.C ate size 
Thus, of the minimum of five major 
independent variables, only two (Nos. 
4 & 5) have been evaluated in this 
study. The others are unmeasured and 
uncontrolled and their magnitudes 
can be estimated only indirectly from 
the success achieved. 

In such a situation the graphical 
and visual methods used in correla- 
tion of controlled engineering data 
are of no value because of the exten- 
sive scatter resulting from undeter- 
mined factors. However, this is a nor- 
mal situation in the biological sci- 
ences, and in many business studies, 
and methods have been developed 
for arriving at valid conclusions by 
statistical analysis (1). 

Inspection of the nding val- 
ues of Ty and AOR, in Tables 1 and 
2 confirms the expectation of a great 
deal of scatter. This is in part ex- 
plainable by certain special situations. 
(See box below on Special Considera- 
“ions ) 

It is evident from study of Tables 
1 and 2 that companies which have 
high levels of technological activity 
show high success factors. On the 
other hand, a high level of techno- 
logical activity in itself is no guar- 
antee of success. Furthermore, excel- 
lent success factors may be achieved 
by a company with a low level of 
technological activity, presumably as a 
result of unusual strength in factors 
1-3 of the foregoing list. In such a 
situation, the true role of technolo 
is best evaluated by statistical study 
of averages. 

In Table 3, the companies of each 
industry group are classified according 
to size and technological factor above 
and below the median of the industry 
group. It will be noted that for the 
individual industries and for the en- 
tire group, the average success factors 
of large companies and companies 
having high technological factors are 
higher. The averages of all companies 
are shown graphically in the three- 
dimensional diagram of Figure 2. 

Although Figure 2 appears impres- 
sive in indicating definite trends of 
success with both technological factor 
and size, these cannot be accepted as 
valid conclusions without a statistical 
analysis of the data to make sure that 
the size of the sample (forty com- 
panies) is large enough in relation to 
the scatter the data so that the 

continued 
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Success factor 
continued 


result of chance coincidence. 

Results of such an analysis of vari- 
ance (1) are shown in Table 4. This 
analysis indicates that there is over 
95% probability that the conclusion is 
correct that companies with higher 
technoiogical factors have greater suc- 
cess. However, there is less than 90% 
probability that the other conclusion 
indicated in Figure 2 is correct, 
namely that large companies are more 

] than small ones. 

In Tables 5 and 6 are classifications 
of success factor with size, manage- 
ment technological factor Ty, and re- 
search level factor T,, respectively. 
No statistically significant trends were 
found, indicating that a combination 
of the two factors gives the best cor- 
relation with success. 


It is interesting to note from Table 
6 that in the oil indus*ry as a whole, 
the average success factor is higher 
for com with low research 
levels. This might be interpreted as 
an indication that on the average re- 
search is a liability unless it is com- 
bined. with a technologically per- 
ceptive management. 


Interpretation 


The results of this study indicate 
that technologists effectively contri- 
bute to success in business and parti- 
cipate in large numbers in the man- 
agement of successful companies of 
the petroleum and chemical industries. 

though the supporting data show 
considerable scatter, it is concluded 
that for the a e company it is 
good business to have a balanced 
management which includes technol- 
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Mixing 


in Continuous 
Reactors 


The mixing of reactants and prod- 
ucts in continuous reactors is usually 
too complex to describe by precise 
mathematics. Accordingly, continuous 
reactor design methods make use of 
simplified mixing models, which per- 
mit approximate solutions. Publi 
mathematical treatments often use 
ambiguous terms to describe the 
model, and sometimes fail to define 
the limitations. A clearer understand- 
ing of the three basic mixing models 
and their limitations will aid the 
practicing engineer. 


Model 1: Plug flow 
The three basic mixing con 


can be defined by ifying the 
havior of particles Fick 1 Plug Flow 


is defined: 

Particles of feed leave the reactor in 
the same order in which they entered, 
and do not intermix or interact with 
each other. 

This assumption is often the basis for 
tubular reactor calculations. Each 
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icle of feed can be considered to 
a small batch reactor. Since each 
icle is in the reactor for the same 
length of time (i.e., the nominal hold- 
ing time, V cu. ft./F cu. ft./hr.), the 
conversion for any holding time can 
be estimated directly from batch data, 
provided other factors such as temper- 
ature changes and volume changes 
are known. 
The curve of Figure 1 is a plot of 


instantaneous conversion, 1 — —, vs. 
Cc, 


time held at reacting conditions for a 
single reaction (e.g., A — Products, 
A + B — Products, etc.) in a batch 
reactor. When the holding time V/F, 
equals 10 min. for a plug flow reactor, 
the conversion is 94%. Calculations 
based on plug flow will result in the 
maximum conversion for any given 
size of reactor. 


Model 2: Complete mixing 


The second major concept is Com- 
plete Mixing, which may be defined: 


Dow Corning Corporation 
Midland, Michigan 


Particles of feed intermix with all 
other particles in the reactor immedi- 
ately. Thus the particles lose their 
identity. The contents of the reactor 
are uniform and identical with those 
of the outgoing stream. 

This assumption is uently the 
basis for tank calcula- 
tions. Since the contents of the reac- 
tor are, by definition, uniform, the 
reaction must proceed at only one 
rate: the rate corresponding to the 
concentration. 

Figure 2 is a diagram showing a 
complete mixing reactor. The ma 
matical treatment is based on a 
steady-state-component balance: 

per unit time (1) 


For a single, first-order, homogeneous 
reaction, A — Products, the rate can 
be expressed: 
kC, (2) 
dt 
Since concentration is uniform and 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 2) 


jee 
ogists, and supports an adequate level 
research. Technology appears to be 
: of greater importance than size in as- 
suring business success. 
| 
eer 
| 
- 
i 
i 
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equal to the 

C4y, the quantity 
verted per unit time is 
rate per unit volume multipli 


concentration, 
material con- 

ual to the 
by the 
volume, kC,;V. When batch data of 


eet Fi 1 are avail- 
able, rate — dC,/dt is taken at the 
concentration of interest. Therefore, 
the basic equation describing com- 
plete mixing is: 


dC, 
F(C4o—C4y) = VY (rate) =—V 


For a conversion of 77%, with the 
reaction whose rate is described by 
the curve of Figure 1, a holding time 
of V/F = 10 min. is required. The 
complete mixing model predicts the 
minimum conversion. Many articles 
have been published describing graph- 
ical and analytical methods of treating 
complete mixing. Eldridge and Piret 
(1) cover theoretical equations for 
many special cases in convenient 
table form. Bilous and Piret (2) de- 
scribe a graphical method for treating 
complex reactions. 


Model 3: Zero intermixing 
Zero intermixing represents a com- 
bination of plug flow and complete 
mixing: 
Particles of feed are immediately and 
uniformly dispersed with existing 
particles in the reactor, but the parti- 
cles do not intermix or interact with 
each other. Particles of feed leave the 
reactor randomly as a function of 
their statistical population. 
Just as in plug flow, each particle acts 
like a small batch reactor. However, 
zero intermixing differs from plug flow 
in that each particle of feed is in the 
reactor a different length of time, and 
therefore each batch reaction proceeds 
to a different degree of completion. 
If the particles in a reactor are 
uniformly dispersed, the relative prob- 
ability that one particle will remain 
longer than another is 2 known mathe- 
matical function. MacMullin and 
Weber (3) developed the holding time 


lf 


HOLDING TIME 


Figure 2. Complete mixing reactor. 


(3) 


Figure 1. 


+ -4+—~ 
4 


INSTANTANEOUS CONVERSION, ) 


n geek?) 


PRACTION OF FEED RETAINED, y 
- w 
f 


FRACTION 


Figure 3. Holding- 
time curves. 


curves of Fi 3. They defined a 
term, y, the fraction of a continuous 
feed held a time, t, or longer. The 
parameter, n, is the number of re- 
actors in series. The relative probabil- 
ity, P, that a fraction of feed will be 
retained in the reactor at time t and 
leave before time t -+- dt is the nega- 
tive slope of the curves of Figure 3, 
—dy /V)]. 

A plot of P vs. t (F/V) for various 
numbers of reactors in series is shown 
in Figure 4. 

The weight fraction, W, of material 
whose ts will have holding 
times between zero and infinity is 


wee 10 


This equation can be used to predict 
the short circuiting in any fraction of 
material having any desired residence 
time in a continuous feéd system in 
which the particles are uniformly dis- 
persed. For example, given an F/V 
= 0.1, the fraction of material which 
has a residence time less thant, min. is 


The remaining fraction, 1—W,,, has a 
residence time greater than ¢, min. 
Residence time becomes important in 
the case of consecutive chemical re- 
actions. This has been illustrated in 
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an article by Sherwood (4) in which 
the yield of an unstable product is 
studied. 

Since in the zero intermixing model 
each element acts as a separate batch 
reactor, the conversion in that element 
is dependent on how long it stays in 
the reactor. The average conversion of 
the outgoing stream was shown by 
Gilliland and Mason (5) to be the sum 
of the conversions obtained in each 
fraction of feed. The calculation may 
be performed by integrating the batch 
conversion data with the residence 
time data: 


C, 
(l-—) °F dt 
Co avg. v Co 


es is the instantaneous conver- 
sion at residence time t of each ele- 
ment. The zero intermixing curve of 
Figure 5 was obtained by graphical 
integration using the batch data of 
Figure 1 and the probability function 
from Figure 4, The plug flow and 
complete mixing curves are included 
for comparison. 


Residence-time-distribution 
studies 

When material passing through a 
reactor fails to follow the probability 
relationship of Figure 4 because it is 
not uniformly dispersed, a study of 
residence-time distribution makes pos- 
sible a more exact treatment. Gilli- 
land, Mason, and Oliver (6) and 
continued 
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Mixing in 17h + +4 
Continuous Reactors ] 
continued 14 


Dankwerts (7) have described pro- 
cedures for studying residence-time 
distributions for steady-state flow 
— If some pro; of an in- 
owing stream to a steady-state con- 
tinuous reactor is suddenly changed 
from one steady rate to another by 
injecting tracer material, for instance, 
it is possible to define the residence- 
time distribution by observing the out- 
going stream. The fraction of the 
steady-state inflow of tracer which 
appears in the outflow at time t was Z R 


termed by Dankwerts as f(t). A plot Figure 4. Relative 4 12 13 14 15 le 
F probability curves. FRACTION OF NOMINAL HOLOING Time (O)rT 


of f (t) vthe group (— ) 


much about the behavior of liquid 
passing through the reactor. Figure 6 
shows curves similar to those of 
Dankwerts for several representative 
time distributions encountered in 
continuous flow systems. 


Perfect plug flow will, of course, Figure 5. Theoreti- 
never occur (Figure 6a). There will a! limits of con- 
always be some departure because of Version for a con- 
longitudinal mixing as indicated in vor 
Figure 6b. Zero intermixing is indi- ter? 
cated in Figure 6c. The equation for ai 
f(t) can be shown 1—e —*(F/V) 


The diagram of Figure 6d is repre- 
sentative of the case in which part of 
the fluid is trapped in stagnation or 
eddies while rest flows throu 
the reactor in restricted channels. The SCOMPLETE MIXING AND 
shape of the f(t) diagram d ds . PLUG FLOW 

ous portions of the fluid to flow through 

the reactor. The slope of thef(t)curve, 
d[f(t)]/d[t(F/V)], equals specific rel- 
ative probability, P’, for a specific 
reactor and a specific flow rate. For 
departures from zero  intermixing, 


Equation (6) becomes Figure 7. Conver- 
sion for zero-order 001 


10 
reactions. & 


(ect) P' dt 
Co ove. F Co 
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Equations (6) and (6a) are both 
b on no intermixing of particles. 
If intermixing does occur, correct val- 
ues of C, can be obtained from batch 
conversion data for only two cases: 
homogeneous zero- and first-order re- 
actions. This is true because the inter- 
; mixing of old and new particles and 
the resulting concentration gradients figure 8. Conver- 
' do not affect the over-all rate. For sion for first-order = 
other than zero- or first-order the reactions. + () 


PLUG FLO! 


© 


COMPLETE MIXING 
@ ZERO INTERMODONG 


AVERAGE CONVERSION ) ave 
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chance of a molecule reacting depends 
on the other molecules it encounters. 
The nature of the encounters is not 
disclosed by a residence time study. 
A second-order reaction which corre- 
lates as a pseudo first-order cannot be 
treated rigorously for the above 
reasons. 


Reactions of known order 

Once the practicing designer has 
mastered each of these concepts, what 
can he do with them? How are they 
related? These questions can best be 
answered by looking at reactions of 
known order. 

It is convenient to compare the 
three theoretical mixing models for 
the case of a single, homogeneous, 
uncatalyzed reaction which occurs 
without change in volume and for 
which the initial concentration of re- 
actants is 1.0. The reaction may be 
written aA — Products, and the ki- 
netic rate equation may be written 

—dC, 

—— = (7) 

dt 

Laboratory batch reaction data are 
often correlated in the form of Equa- 
tion (7), where b, the apparent re- 
action order, may have any value, but 
is usually in the range between 0.0 
and 3.0 and frequently has a value 
close to 1.0. 

Zero-order reactions. The case b = 
0, known as a zero-order reaction, will 
be examined first. A zero-order reac- 
tion, strictly speaking, is purely a the- 
oretical concept; however, it is a 
proached in such reactions as the 
cracking of petroleum and the co- 
polymerization of butadiene and sty- 
rene. Since the reaction rate is con- 
stant, independent of concentration 
and time, the average conversion in a 
given size reactor will be the same 
when calculated by assuming either 
the plug flow model or the complete 
mixing model. This is shown in Fig- 
ure 7, in which is plotted the average 
conversion, 1—C , as a function of 


C, 
1 / F\ Neither the plug flow nor the 
complete mixing model accounts for 
the variable residence time of individ- 
ual particles of feed. The zero inter- 
mixing model, however, accounts for 
those particles which have been in 
the reactor a period longer than the 
time required for complete reaction 
1/F 
(C, = 0 when (;)s 1.0) and 
kK\V 


hence are occupying reactor space 
without contributing anything further 


to the over-all conversion. Thus the 
average conversion predicted by the 
zero intermixing model is less than 
that for the o models, as shown 
in Figure 7. 

First-order reactions. When b in 
Equation (7), and a in the reaction 
equation are equal to 1.0, the reaction 


is first-order. For this case only, 
calculations based on zero inter- 
mixing will give the same result as 
those based on complete mixing. An 
example of a true first-order reaction 
is the decomposition of nitrogen pent- 
oxide. The models of complete mix- 
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Figure 6. Residence-time-distribution curves. 
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a reaction continuously. 
continued from page 47 


ing and zero intermixing both make 
the assumption that the feed is in- 
stantaneously and uniformly  dis- 
tributed throughout the volume of the 
reactor. The difference between the 
models is that in the zero intermixing 
model, individual particles retain their 
identity and react at a rate which is a 
function of their individual concen- 
trations to the first power, whereas in 
the complete mixing model, all 
particles are uniformly distributed 
and intermixed so that there is only 
one concentration in the reactor, and 
hence all elements of the reactor con- 
tents are reacting at the same rate. 
Figure 8 shows plots of conversion 
vs. 1 ( -)" a first-order reaction. 


kKX\V 
Second- and third-order reactions. 
Conversions as a function of 1 / F 


for second- and third-order reactions 


NOTATION 


b = apparent reaction order 

C, = concentration of reactant 
A 

C,4. = initial concentration of re- 
actant A 

C4; = final concentration of re- 
actant A 

C, = instantaneous concentra- 
tion 

F = feed rate, mass/unit time, 

or volume/unit time 

residence time function 

kinetic reaction rate con- 

stant 

n = number of perfectly: mixed 
reactor in series 

P = relative probability that an 
element of feed will be 
retained in a reactor be- 
tween (t) and (t+dt), as- 
suming zero intermixing 
model 

P’ = specific relative probabil- 
ity for a reactor which 
deviates from zero inter- 


mixing 
t = time 
V = reactor capacity, mass or 
volume 
V/F) = reactor nominal holding 
time 
W = mass fraction 


y = fraction of feed held in a 
reactor a time t or longer, 
assuming zero intermixing 
model. 
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... problem of finding a design for carrying out 


in continuous-flow reactors are plot- 
ted in Figures 9 and 10. The curves 
may be taken as typical for reactions 
which have an order higher than 1.0. 
Experimental results for homogeneous 
second- and third-order reactions for 
various of reactors have been 
publis Gilliland, Mason, and 
Oliver (6). ir results showed that 
(a) for packed-bed and for open- 
tube reactors ating at low Rey- 
nolds numbers, plug flow model is 
suitable for calculating conversions; 
(b) for a stirred tank reactor, the com- 
plete mixing model predicts conver- 
sions that agree closely with experi- 
mental conversions, and (c) for flu- 
idized bed reactors, i tal con- 
versions fall between the predictions 
of complete mixing and zero inter- 
mixing. Figures 7, 8, 9, and 10 define 
the theoretical upper and lower 
limits of conversion for known-order 
reactions. 


Application of fundamentals 
The chemical engineer is frequentl 
faced with the problem of easion 
up” with a design for carrying out 
a chemical reaction continuously. 
Often the application does not fall 
into one of the simple classifications 
thus far discussed. Nevertheless, a 
knowledge of the foregoing discussion 

can be of considerable aid. 


To illustrate, the designer might 

ask such basic questions as: 

1. Is mixing necessary to promote 
the reaction? If it is, can it be 
limited to lateral mixing, with as 
little longitudinal mixing as pos- 
sible, that is, can plug flow be 
approached? 

2. How much intermixing of par- 
ticles occurs? 

8.Is part of the fluid trapped in 
stagnation or in eddies, and, if 
so, what effect will this have on 
the conversion? 

4.Is a narrow range of residence 
times necessary to make the de- 
sired product? What effect does 
intermixing of particles have on 
distribution of products? 

5. Which mixing model is best for 
treating the case at hand? What 
is the order of magnitude of 

bable error if a 
is assumed. 


If rate data are available and if 
residence time distribution is either 
known or may be assumed, the upper 
and lower limits of conversion can 


homogeneous, a single well- 


stirred reaction vessel will give con- 
versions close to those me predicted by 
the complete mixing 1. 


If the reaction vessel is a 
tubular type, or if it has 
stages, the conversion obtained ws 
be r than that icted 
pst mixing md and will ap- 

concept as an upper limit. 

As pointed out earlier, the zero in- 
termixing concept can, strictly speak- 
ing, only to first-order, 
single, homogeneous reactions and to 

reactions. However, even 
with these severe limitations, the 
—— desi may find it use- 

. Distribution of products for con- 
secutive reactions occurring in con- 
tinuous reactors may be estimated by 
integrating the batch-distribution data 
with the residence-time data. A heter- 

reaction of two liquid 
which the continuous phase 
is essentially a catalyst, and in which 
the discontinuous phase consists of 
particles of feed which are under- 
going reaction, can be approximated 
the zero intermixing concept for 
the case of a well-sti reactor. The 
value of the approximation will de- 
pend upon the amount of coalescing 
of particles that occurs; if little coa- 
lescing occurs, then the approxima- 
tion should be close. Similarly, a 
neous reaction of a finely 
divided solid in a liquid can be 
treated. Analytical solutions (and ex- 
imental verification) for the dis- 
solution of a solid in a liquid under 
a variety of conditions were recently 
made available in a paper by Mattern, 
Bilous, and Piret (8). The theoretical 
development was based on the zero 
intermixing model. Extension of the 
tions to describe heterogeneous 
catalytic reactions, ion exchange, 
leaching, polymerization, and 
lization was suggested. 
In each of these and in similar in- 


stances the design engineer must de- 
cide how the mathematical 
model is for his particular application. 
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Development of 
Pressurized 
Continuous 


Centrifuge 


for Phillips’ 
Polyolefin Process 


Figure 8. Commercial model Merco PC-30 
centrifuge. 


J. A. Weedman and W. E. Payne 
Phillips Petroleum Company, Bartlesville, Oklahoma 


O. W. Johnson 


Dorr-Oliver Inc., Stamford, Conn. 


A GENERAL review of the develop- 
ment of the Phillips low-pressure Mar- 
lex* polyolefin process has been given 
commercialization of 
revolutio new process re- 
ired the of several 
types of process equipment. A need 
had existed for much of this equip- 
ment in other process applications, but 
only a program as extensive in scope 
as Marlex polyolefins could withstand 
the development expense. Now com- 
mercially available for the first time 
this equipment will find many appli- 
cations in other fields. This paper de- 
scribes a new process engineering 
tool, a ized disk-tvpe nozzle- 
bow! centrifuge, jointly developed by 
Phillips Petroleum Company and 
Dorr-Oliver Inc. for the Marlex poly- 
olefin process. 


Review of problem 


One important problem encountered 
in the development of a commercial 
process for manufacturing Marlex 


* A trademark for Phillips’ 
“A for Phillips family of 


Process conditions, , im 
new i ts for commercially 
available centrifu In order to 


maintain the polymer in solution and 
to reduce solution viscosities to satis- 


Table A. 
PARTICLE 
Wr. SIZE AS STOKES 
CATALYST FINER EQUIVALENT 
THAN SIZE DIAMETER, 
5 1.0 
10 15 
20 25 
40. 5 
60 8 
80 ll 
90 16 
98 25 
100 40 
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effect catalyst removal at elevated 
temperatures. At these temperatures 
the polymer solution had a vapor pres- 
sure of several atm., and it was neces- 
sary to use a pressurized centrifuge. 

Discussions with manufacturers re- 
vealed that pressurized disk-type cen- 
trifuges were not only nonexistent but 
that no manufacturer was willing to 
undertake the development of such 
equipment. The major deterrent was 
the problem of sealing a high-speed 
shaft with both radial and axial move- 
ments against several atmospheres 
ressure. Phillips’ engineers were con- 

ent this could be solved. 
Before undertaking the mechanical 
development of the pressurized cen- 
trifuge, however, it was deemed de- 
sirable to confirm by demonstration 
tests that centrifuging would satis- 
factorily remove the catalyst particles 
as predicted by theory. 


Theoretical 


A sedimentation analysis of the 
spent catalyst particles revealed the 
particle-size data shown in Table A. 

‘continued 
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a 
polyethylene, was the removal of 
en solid catalyst particles from 
polymer solution discharged by 
the reactor. An analysis of the 
lem, followed a survey the 
many solids-li separation methods, 
suggested a disk-type centrifuge. 
factory levels, it was necessary to 


Pressurized centrifuge 


continued 


Specifications for the finished Mar- 
lex polyethylene required the removal 
of about 99% of spent catalyst 

in order that no more than 

eight parts of catalyst be left in one 

million parts of polymer solution. 

Since a centrifuge will preferentially 

remove the largest particles, this re- 

= meant that a large portion 

icles a than one micron 

in diameter must be removed together 
with all larger particles. 

Less theoretical treatment has been 
given to the design and performance 
of centrifuges than to any other unit 
Operation according to Maloney (2). 
A few have recently attempted 
to fill this void. Smith (3) and Ambler 
(4) have discussed several semiem- 

ical methods employed by centri- 

e manufacturers for estimating ma- 
chine ormance. Jury and Locke 
(5) have recently (since the time of 
this development) presented methods 
for predicting the performance of disk- 


type centrifuges: theoretical equations 
were developed and the results found 
to agree well with actual tests of a 
Merco disk-type centrifuge. 
Application of the best available me- 
thods in Chemical Engineers’ Hand- 
book (6) and elsewhere indicated that 
a disk-type centrifuge probably had 
sufficient separation efficiency to meet 
the catalyst-removal requirements of 
the Marlex polyethylene process. Be- 
cause of the unknown accuracy of the 
theoretical methods for a polymer so- 


lution with nonideal properties under . 


never-before-tested pressure condi- 
tions, it was considered necessary to 
improvise a small disk-type centrifuge 
for demonstration tests before proceed- 
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ing with the rather expensive deve: 
ment of commercial machines. 


Test of improvised disk-type 
centrifuge 

The disk- centrifuge found 
Gan a ca with- 
standing several atm pressure 
was wows model milk clarifier. 
It was necessary only to install me- 
chanical seals on the shafts of this 
machine to adapt it to operation at 
elevated pressures and temperatures. 
The disk bow! contained a stack of 
eighty disks with 1/16-in. disk 
spacing. Bowl speed was 7000 rev. per 
min. which developed a separating 
force of 6000 G’s. Feed entered the 
machine at the bottom J Ss 
stack, passed upward throu nar- 
row beween disks, 
and issued from the top as the clari- 
fied a Solids, separated from 
liquid by the clarifying action of the 
disks, were thrown against the bowl 
wall and allowed to accumulate there. 
It was thus to stop the ma- 
chine for cleaning when the bow! filled 


THRUST Figure 1. Details 
a ROD TO ROTOR of rotor shaft sus- 
HOUSING pension for Merco 


centrifuge. 
with solids. While the test centrifuge 


was not truly a continuous one as de- 
sired for commercial Marlex plants, it 
did (1) provide a true test of the disk- 
bowl ‘efliciency for catalyst removal, 
and (2) permit easy conversion to 
pressure operation for the preliminary 
tests 


Some difficulty was ienced 
with the improvised installation of the 
mechanical seals which, however, paid 
dividends later in the design of seals 
for the commercial-size centrifuges. 
Between seal failures, however, suffi- 
cient tests were completed to prove 
that a disk-bowl centrifuge of proper 
—— would satisfactorily meet the 
catalyst-removal requirements of the 
Marlex polyethylene process. The next 
step was the development of a 


Construction of 
pilot-model 


Based on the successful demonstra- 
tion tests with the pressurized milk 
clarifier and the fact that a substantial 
number of large machines would 
be required for commercial Marlex 
plants, the Merco Centrifugal Com- 
pany (now a part of Dorr-Oliver Inc.) 
and Phillips Petroleum Company un- 
dertook joint development of a 
pressurized, continuous centrifuge. 
The Merco Centrifugal Company had 
for several years built a disk-type, noz- 
zle-bowl centrifuge with internal re- 
cycle which appeared to be adaptable 
to pressurization. An internal recycle 
of the nozzle-discharged solids stream 
to the bottom of the rotor permitted 
the solids to be concentrated and con- 
tinuously withdrawn in a minimum of 
liquid ugh an external valve. Be- 
fore building a commercial machine, 
however, it was yy desirable to 
build a pilot model for test purposes. 
While milk clarifier demon- 
strated that the catalyst particles could 


FLEXIBLE 
BELLOWS 


Figure 3. Original bellows closure. 
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be separated satisfactorily from - 
mer solution with a disk bowl, an 
equally important requirement—con- 
tinuous removal of the solid particles 
from the machine under pressure con- 
ditions—had not been demonstrated. 

The decision was made to modify a 
standard Merco pilot-model C-9 cen- 
trifuge to fit the required con- 
ditions. Speed of delivery dictated a 
“canned” unit of thestandard machine. 

problems were en- 
count in modifying the C-9 cen- 
trifuge for pressure operation: 

1. Sealing a High-S 
Shait Having Both Radial and. Axa 
Movements. Shaft-sealing blems 
were considerable since basic 
method of rotor suspension used in the 
Merco centrifuge allows a free-float- 
ing shaft. By this method (Figure 1) 
the rotor is allowed to find its own 
center of gravity in moments of un- 


balance, thereby gyrating instead of 


Figure 4. Model 9 with coupled shaft. 


vibrating. The then-present art of 
shaft sealing would not allow the gen- 
eral shaft radial movement inherent 
in the Merco design. This problem 
was resolved into two separate phases: 

a. To seal the shaft at the required 


b. To take up the shaft radial dis- 
placement in a flexible connection 

The seal was mounted as shown in 
Figure 2. It was a balanced- me- 
chanical face seal using a stellite run- 
ning face and a carbon stationary face. 
Minimum radial displacement of the 
shaft at the sealing t was obtained 
by affixing the to the movable 
——s assembly. Fortunately, the de- 
sign of the basic Merco centrifuge iso- 


lates the bearings from the liquid 
being processed. In the pressure unit 
this allowed the running of the lower 
bearing in the polymer solution atmos- 
ms Lubrication supplied to this 

ing became diluted ‘but still suf- 
ficed. 

Shaft-and-bearing-assembly move- 
ment with regard to the stationary- 
housing components of the machine 
was accommodated by a flexible con- 
nection between the stationary centri- 
fuge pressure shell and the movable 
bearing-seal assembly, neither of 
which was a rotating mechanism. The 


original desi ated use of a 
metallic bellows- flexible hose 
within which the turned (see 
Figure 3.) 


2. Compensation for Rotor Stability 
Due to Thrust on a Single Protrusion 


Shaft. No degree of reduced rotor sta- 
bility could predicted. However, 
to reduce the required flexible closure 
diameter, the cross-sectional area of 
which directly affected the pressure 
thrust on the bearing the 
normal shaft coupling (Figure 4) was 
discarded and a solid, nonjointed shaft 
was incorporated as shown in Fi 

5. The standard Merco resilient 
mounting was then considered capable 
of coping with the conditions. 

3. Power Requirements Due to Seal 
Friction and to the Rotation of a Rotor 
in a Dense Atmosphere. Additional 
power uirements stemming from 
the seal friction but primarily from 
the dense, atmos- 
phere were affected by so many vari- 
ables that accurate predictions were 
impossible. It was decided to test the 
pilot model at lower than the usual 
speeds until accurate data could be 
gathered. Extrapolation of results to 
larger equipment from several lower 

would be just as accurate as 
obtained at one hi — 
Since the Merco uses a V-belt drive, 
speed changes could be made at test 
location with simple sheave changes. 

4. ee Shell. The shell 
presented no great problem, the shell 
and flanges bein ale of standard 
shapes. Adjustable height mountings 
were provided for the centrifuge 
housing, and required entrances for 
Piping and adjustment rods were pro- 
vided by packing gland arrangements. 

The unit was completed, pressure 
tested, and delivered in six months. 
Factory testing was not justified be- 
cause process conditions could not be 
simulated. Pilot testing, therefore, in- 
volved both mechanical and process 
problems. 

Mechanical Performance. The pres- 
surized Merco pilot centrifuge was in- 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 2) 


CENTRIFUGATION 


stalled in the polyethylene pilot plant 
for testing. Initial tests were made 
with solvent containing no polymer at 
process temperature and pressure con- 
ditions. Failure of the bellows-type 
flexible closure was at once experi- 
enced. Several replacements proved 
this of closure to be unsatisfac- 
tory. number of flexings devel- 
oped by high speeds used up the nor- 
mal life of such a device in a relative- 
ly short time. A solution was finally 
reached through the mutual efforts of 
Phillips and Dorr-Oliver engineers 
by using a reinforced Teflon sleeve 
operating at each end on a Teflon O- 
ring. This type of closure proved en- 
tirely satisfactory and a failure of such 
a closure has never been experienced, 
Figure 6. 

Seal failure was a problem in early 
operation, but always occurred as a 
result of the breakdown of the external 


A 


Figure 5. PC9 with continuous shaft. 


lubricating-cooling system. A simple 
redesign of this system solved 
problem of seal failure. However, the 
importance of this problem was recog- 
nized and taken into account when de- 
signing the commercial unit. 

Process Performance. After the rather 
minor mechanical imperfections of the 
pilot centrifuge were corrected, atten- 
tion was directed to its process per- 
formance. It was gratifying that no 
difficulty was ever encountered in re- 
moving solids from the nozzle- 
bowl. No appreciable one 4 of sol- 
ids was encountered within the bowl 
and only infrequently did one or more 
of the nozzles plug, generally the re- 
sult of upset operations. 

As originally placed in operation, 

continued 
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... Major problems involved in the design and construction of the large centri- 
fuge—-seal, flexible closure, pressure housing for rotor. ; 


continued 


the pilot centrifuge did not produce 
an overflow polymer-solution product 
meeting the catalyst specification. The 
observation that the percentage of cat- 
alyst particles in the overflow product 
tended to decrease as the feed rate 
was increased, coupled with the fact 
that analyses of the overflow particles 
showed the same size distribution as 
particles in the feed, led to the correct 
conclusion that the overflow was re- 
ceiving a constant source of contami- 
nation at some point external to the 
disk bowl. Temperature measurements 
and other observations indicated that 
art of the underflow stream was 
hing as it discharged from the bow] 
nozzles. This flashing apparently 
caused some of the liquid fe ota to 
be entrained into the overflow volute. 
Since the polymer solution was fed to 
the centrifuge at its bubble point, any 
energy transmitted to it would, of 
course, cause vaporization of the poly- 
mer solvent. 

= of the underflow stream 
was largely eliminated by installing a 
cooler in the underflow recycle loop. 
In addition, the entire centrifuge sys- 
tem was placed under inert-gas pres- 
sure as a means of further suppressing 
solvent flashing. These changes im- 
proved the centrifuge performance 
considerably and overflow product 
was produced which sometimes met 
the catalyst specification. 

It was then recognized that the 
inert gas could create vapor flow 
problems of its own because of the 
temperature and pressure variations 


ALLOY STEEL 
CYLINDERS 


Figure 7. Flexible closure 
used in PC-30 centrifuge. 
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Table 1. Performance of Pressurized Merco Centrifuges in Mariex Polyethylene 


-Removal Service 


ACTUAL PERFORMANCE OF PILOT UNIT 


PREDICTED PERFORMANCE OF C-30 
COMMERCIAL CENTRIFUGE 


Speed: 6650 rev./min. 

Gs: 4000 

Nozzles: 12 No. 53 (drill size) 
Feed temp: 300°F. 

Pressure: 5 atm. 


S 2500 rev./min. 

Nozzles: 20 No. 53 (drill size) 
Feed temp: 300°F. 

Pressure: 5 atm. 

Separation 


efficiency : ivalent t centrifuge 
0000 Ge 


Feep Overrtow CaTatyst con- Freep OVERFLOW 
Rate, To TENT OF OvER- Rare, To CATALYST CONTENT 
GAL./ UNDERFLOW FLOW PRODUCT, GAL./ UNDERFLOW OF OVERFLOW 
MIN RATIO P.P.M.(*) MIN. RATIO PRODUCT, P.P.M.(*) 
6 5 0.0— 8.0 125 5 8 
4 10 0.0— 8.0 175 5 20 
6 10 0.0— 8.0 
6 13 8.0—20.0 
(*) Specification level is 8 p.p.m. 


within the centrifuge. Pressure equal- 
ization lines were consequently in- 
stalled between critical chambers of 
the centrifuge to alleviate internal flow 
of vapors. This produced an additional 
improvement in centrifuge perform- 
ance and the catalyst specification of 
the overflow product was easily met. 

After several weeks of satistactory 
operation of the Merco pilot centri- 
fuge, it was decided to proceed with 
the design of commercial-size centri- 
fuges. A summary of the performance 
of the pilot centrifuge together with 
predicted performance for the com- 
mercial units is presented in Table 1. 


Design of commercial, 
pressurized centrifuge 

The major problems involved in the 
design and construction of the — 
centrifuge were the seal, the flexib 
closure, and the pressure housing for 
the rotor. 

Based on the ormance of the 
single mechanical seal used in the pi- 
lot centrifuge, a double mechanical 
seal of conventional design was select- 
ed for the large centrifuge. No diffi- 
culty was experienced in adapting the 
seal *~ the centrifuge. 

The design of » flexible clo- 


Figure 7b. Shaft swing to right in 
PC-30 centrifuge. 
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the seal and the centri- 
ge housing was the greatest problem 
chances of an unworkable design, two 
distinctly different types of closures 
were designed and tested simultane- 
ously. An entirely new of closure 
is shown in Figure 7 Figures 7a 
and 7b illustrate how this closure ac- 
commodates radial displacement of the 
shaft. The other design consisted of a 
standard, single-convolution, flexible 
connection. centrifuges were de- 
signed to accept either closure. 

The flexible closure (Figure 7) 
proved to be practical and safe. This 
closure which used other than O rings, 
+ 4 steel rings, or cylinders had a 

hi h factor of age | because of the 
rent stren its components. 

It can readily be seen from Figure 7 
that even in the event of O ring failure 
the opening through which high-pres- 


sure solvent vapors may escape to 
the outside is small. It is felt that the 
unique design of this closure which in 
case of failure results in leakage up- 
wards or downwards but not out- 
wards is a prime safety feature. The 
alternate closure also tested  satis- 
factorily but was not used because it 
was more cumbersome and restraining. 
Design of the pressure housing was 
complicated because of its intricate 
shape. Such structures are not cov- 
a by the ASME Code and it was 
therefore necessary to design the hous- 
ing for three times its working pres- 
sure rather than one and one-half 
times. This resulted in a test pressure 
of 330 Ib./sq. in. gauge and dicmttins 
extremely heavy components were 
required. 
The upward pressure thrust on the 
wae assembly was compensated for 
ings which returned the load to 
the ousing and yet allowed the free 
rotor movement of the Merco sus- 


pended-rotor desi 
In addition to 


(Figure 1). 
seal, housing, and 
closure design, redesign of the fol- 
lowing d basic components of 
the large Merco machine were re- 
quired: 
a. Hoist column 
b. Hoist - and cylinder for 
lifting ca 
c. Radial 2 ial arm for increased load- 
caning capacity 
d. Bearing housing for seal incor- 
poration and thrust compensation 
e. Rotor shaft for increased no 
The completed machine was fac- 
tory tested under closely simulated 
process conditions of temperature and 
pressure. During the trial which ran 
continuously for seven days, power re- 
uirements indicated that “vapor 
ag” on the rotor varied approxi- 
mately as the fifth power of the rotor 
diameter. Based on these findings the 


MOVABLE 


WIRE BRAID ARMOR 
ER PUMP HOSE 
TEFLON TUBE 


Figure 6. Teflon closure — 
Reinforced Teflon sleeve with 
Tefion O rings. 


units were equipped with a drive 50% 
larger than normal which would allow 

idher speed, if desired, at a future 
date. 

Throughout manufacture all com- 
ponents subject to ee and/or pres- 
sure were check X-ray and 
strain-gauge tests. A close-up of the 
PC-30 Merco centrifuge is presented 
in Figure 8. 

Performance of centrifuge 

The mechanical performance of the 


commercial-size centrifuges in pro- 
duction operations in several licensee 
plants of the Phillips polyolefin pro- 
cess has exceeded expectations (7). 
In the initial phases of start-up it was 
found necessary to replace the synthe- 
tic rubber O rings in the flexible clo- 
sure with rings of Teflon The synthe- 
tic rubber O rings under constantly 
moving conditions tend to twist until 
the diameter is insufficient to seal. In 
addition, the substitution of Teflon O 
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rings reduced or even eliminated the 
tendency of the rotor to develop a 
gyrating motion. 

Performance of the mechanical seal 
has been excellent. The few seal fail- 
ures that have occurred have resulted 
from operational upsets. 

Erosive action has not been in evi- 
dence even: in the bore of the under- 
flow nozzles. It is anticipated that the 
2 prema of major parts as a result 

erosion will be a matter of opera- 
tion for many years. 

Although the imp of proper 
venting and eq ing the various 
chambers of the cutting: housing 
had been discovered in _pilot-plant 
work, the magnitude and for 
proper control of these areas was 
ound to be even more critical in the 

e ame In order to 
a the proble ms of vapor flow and 
the degassing of liquids, the s of 
the rotor was reduced from that for 
which it was originally designed. This 
speed reduction yielded four results: 

1. The magnitude, and therefore 
the effect, of vapor flow patterns were 
reduced. 

2. Less heat was generated with a 
resultant decrease in the flashing ten- 
dency of the polymer solution. 

3. The power requirements were 
significantly reduced. 

4. Larger underflow nozzles could 
be used which virtually eliminated any 
plugging problems. 

At no time during plant start-ups 
have the centrifuges caused plant 
shutdowns, Once on stream the cen- 
trifuges have operated continuously 
except for scheduled plant shutdowns. 
Maintenance shutdowns for the cen- 
trifuges are presently scheduled every 
three months with continuous opera- 
tion during the interim period, It is 
expected thet the frequency of main- 
tenance shutdowns will be decreased 
as additional experience is gained. 

Process performance has been better 
than predicted from pilot-plant opera- 
tions. Overflow product is consistently 

oduced with catalyst content below 
the specification value of 8 p.p.m. at 
feed rates as high as 150 gal./min. 
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Continuous monitoring 
of HYDROCARBON CONTAMINANTS 
in low temperature 
air separation plants 


G. S. Cochrane 

and E. J. Rosenbaum 
Sun Oil Company, 
Philadelphia, Pa. 


[x necenr there has been an 
increasing demand for large quanti- 
ties of high purity oxygen and nitro- 

n. To meet this demand, many new 

temperature air separation plants 
have been built. A large number of 
these new plants are located in indus- 
trial areas near chemical plants, oil 
refineries, and steel mills, where at- 
mospheric pollution can be a serious 
problem. Because some of the con- 
taminants present in industrial atmos- 
pheres are potential safety hazards 
when concentrated in liquid oxygen, 
there has been scebhedie emphasis 
on safe design and safe operation of 
air plants. 

Several articles have been published 
recently (1, 2) which discuss princi- 
ples of safe design and operation. A 
safe design is only the beginning of 
a safe plant. In addition, the plant 
must be operated in the safest pos- 
sible manner. Two of the most impor- 
tant principles of safe operation are: 


1, Keep the quantity of contami- 
nants entering plant to a mini- 
mum. 
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To insure safe operation of an air plant it is 
necessary to frequently measure the concen- 
tration of contaminants in process streams. 
Considerable attention has been paid to such 
explosion initiators as ozone and acetylene, 
but it is also imperative to keep the quantity 
of hydrocarbon fuel within safe limits. 


2. Prevent contaminants which en- 
ter from accumulating in the plant. 


For an explosion to occur in an air 
lant, both oxygen and a fuel must 
present, plus some means of initia- 
tion. Since oxy must be present 
by the nature of the process, only the 
fuel and means of initiation can be 
controlled. All initiators or suspected 
initiators, such as acetylene, ozone, 
and oxides of nitrogen, should be kept 
at very low levels. However, it is also 
imperative to keep the quantity of 
fuel within safe limits since all pos- 
sible means of initiation may not be 
known. To control only the concen- 
tration of initiators as acetylene 
and to i the concentration of 
hydrocarbon fuel is fundamentally un- 
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sound. This attitude overlooks the 
existence of unsuspected initiators. If 
a large quantity of fuel is t, 
there is the ibility’ that it 
may be detonated unsus- 
pected means of initiation even though 
no acetylene is present. For effective 
elimination of explosion hazard, it is 
necessary to control the concentration 
of both hydrocarbon fuel and all 
known or suspected initiators. 

To insure safe operation of an air 
plant, it is necessary to frequently 
measure the concentration of contami- 
nants in various process streams. For 
many years operators had to rely en- 
tirely on intermittent chemical test- 
ing, which was both time consuming 
and expensive and which resulted in 
considerable delay before the results 
were known. With recent advances in 
instrumentation, it is now possible to 
monitor all hydrocarbon fuels and 
some initiators on a continuous basis. 

One of the most important develop- 
ments has been the use of nondisper- 
sive infrared analyzers for measuring 
hydrocarbons at very low concentra- 
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CONTINUOUS MONITORING 


Figures 1, 2 & 3. In Figure 1 
a simplified flow diagram of a 
Sun Oil Company Air Plant 
shows the exact location of 
hydrocarbon analyzers. Figure 
2 is an infrared analyzer and 
related sampling equipment 
for measuring total hydrocar- 
bon concentration in four proc- 
ess streams. Figure 3 shows 
catalytic oxidation chambers 
used to convert hydrocarbon 
contaminants to carbon di- 
oxide which is determined by 
the infrared analyzer. 


tions. These infrared analyzers can be 
used to determine a particular hydro- 
carbon, such as acetylene, or to de- 
termine total hydrocarbons. There are 
two methods for determining total 
hydrocarbons. One is to sensitize an 
analyzer to a representative mixture 
of hydrocarbons. The other is to cata- 
lytically oxidize the hydrocarbons and 
monitor the resultant carbon dioxide. 

The reading of an analyzer sensi- 
tized to a mixture of hydrocarbons is 
only approximately proportional to the 
of the 

resent. relative proportions 
the various hydrocarbons in the sam- 
ple will affect the scale reading to 
some extent. Catalytic oxidation of the 
hydrocarbons to carbon dioxide has 
advantage of giving readin 

which are proportional to the weight 
of hydrocarbons present. It is also a 
more sensitive method since carbon 
dioxide is a much stronger absorber 
of infrared radiation than hydrocar- 
bons, and since each mol of hydrocar- 
bon heavier than methane produces 
two or more mols of carbon dioxide. 
If a sample stream contains a few 
- per million of carbon dioxide 

ore oxidation, it can be compen- 
sated by passing a portion of the 
unoxidized sample through a reference 
cell in the analyzer. In this way, only 
the increase in carbon dioxide con- 
centration resulting from oxidation is 
measured. 

A total hydrocarbon analyzer is not 
effective for controlling acetylene con- 
tamination in an air plant. Since dan- 
gerous acetylene concentrations are 
several orders of magnitude lower than 
total hydrocarbon concentrations, an 
acetylene build-up cannot be detected 
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continued 
by ah bon analyzer. In most 
areas uent laboratory testing is 


satisfactory for determining the acety- 
lene concentration in the liquid oxy- 
gen. However, in areas with significant 
quantities of acetylene in the atmos- 
phere, a continuous lene analy- 
zer should be pores 


Sun Oil Installation 


At the Sun Oil Company air plant 
at Marcus Hook, Pennsylvania, exten- 
sive use of infrared zers is made 
to monitor total hydrocarbons in vari- 
ous process streams. The air plant 
produces about 290 tons/day of high 
purity nitrogen for ammonia synthesis 
and 90 tons/day of gaseous 95% 
oxygen. 

Figure 1 is a simplified flow dia- 
pram of the air plant showing the 

ation of the infrared analyzer sam- 
pling points. Three analyzers are used 
to monitor five different process 
streams. Anal No. 1 continuously 
monitors the hydrocarbons in the feed 
air. Analyzer No. 2 monitors the liq- 
uid withdrawn from the plant. The 
third analyzer can monitor streams 
from any one of several sampling 
points, including the high pressure 
column feed, low pressure column bot- 
toms, and the liquid oxygen in the 
reboiler-condenser. Analyzers Nos. 1 
and 3 measure the carbon dioxide 
formed by catalytically oxidizing the 
sample streams. Analyzer No. 2 meas- 
ures total hydrocarbons directly. 

Figures 2 and 3 are photographs of 
analyzer No. 3 with its sampling sys- 
tem and catalytic oxidation chambers. 
This analyzer, which is sensitized to 
carbon dioxide, is a standard Liston- 
Becker Model 21, — by Beck- 
man Instruments, Inc. The analyzer is 
enclosed in an explosion-proof hous- 
ing since it is located in the plant 


SAMPLE RATE - 4SCFH 
CELL PRESSURE -3.8 psig 
CATALYST SPACE 
VELOCITY - 765 SCFH/F1 


_80% OF CONCENTRATION CHANGE 
90% OF CONCENTRATION CHANGE 


PPM HYDROCARBON AS Co, 


ANALYZER READING, 


) 10 20 30 40 50 60 
‘IIME AFTER CHANGING SAMPLE 
TO CATALYTIC OXIDATION 
CHAMBER, MINUTES 


Figure 5. Response of a catalytic oxida- 
tion chamber and infrared analyzer to 
a change in sampie stream. The same 
catalytic oxidation chamber being used 
for both samples. 
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Figure 4. Calibration curve for an infra- 
red analyzer. 


area. The absorption cell, which can 
be pressurized up to 66) Ib./sq. in. 
gauge, is 13% in. long and has sap- 
phire windows which transmit to 
about 6u. The reference cell is sealed 
with a filling of nitrogen. The detector 
output is amplified, rectified, and then 
recorded. 

Analyzer No. 1 is similar to No. 3 
with the exception that its cells are 
41 in. long for greater sensitivity. In 
addition, the cell has been 
modified so that a flowing reference 
sample can be passed through it to 
compensate for the residual carbon 
dioxide present (1-2 p.p.m.) in the 
feed air. Analyzer No. 2 has a 35-in. 
sample cell with a 5-in. carbon diox- 
ide filter cell and is sensitized to a 
mixture of hydrocarbons, eliminating 
the need for oxidation of the sample 
stream. 

Each sample which requires cata- 
lytic oxidation has its own oxidation 
chamber. These chambers are con- 
structed of Inconel to eliminate car- 
bon dioxide contamination which re- 
sults from the use of steel. They are 
filled with about 9 cu. in. of Baker 
Platinum Division (Engelhard Indus- 
tries) Type F pelleted catalyst. The 
oxidation are maintained 
at about 900°F. with special nickel- 
plated heaters coiled around the cham- 
bers. These heaters can safely oper- 
ate in Class I, Group D, Division 2 
areas. The catalyst eake are in- 
sulated with 4 in. of high tempera- 
ture insulation covered with sheet 
metal. An iron-constantan thermo- 
couple in each catalyst bed is used to 
measure the temperature. 

The sampling systems for the ana- 
lyzers were carefully designed to in- 
sure minimum lag time with maxi- 
mum flexibility and simplicity of 
operation. The sampling points for 
the liquid streams are located as close 
to the outside of the cold box as 


possible to keep the length of the 
sample lines to a minimum. To fur- 
ther reduce lag time, the liquid sam- 
les are vapori as soon as they 
ve the box. Two types of va- 
mea have been used successfully. 
simplest type consists of a coil 
of X-in. tubing immersed in a bath 
of boiling water. The second type 
consists of a small electrically heated 
stainless steel vessel. By maintainin 
a large excess heat input, the walls 
the vessel are kept hot enough to 
completely vaporize the liquid as it 
enters the vessel. 

The multipoint analyzer has a 
specially designed, versatile sampling 
manifold. The flows of the sample 
streams and calibrating gases to the 
analyzer are controll solenoid 
valves operated from the control 
room. The sample streams continu- 
ously flow through their individual 
oxidation chambers, with only the 
sample being monitored passin 
through the p Those 
streams which are not flowing through 
the analyzer are vented directly to 
atmosphere. All sample lines to the 
analyzers contain sintered steel filters 
with 20- porosity. 

Evaluation of the analyzers 
and oxidation catalyst 


Infrared analyzers Nos. 1 and 3 
have been calibrated over a range of 
carbon dioxide concentrations using 
reference mixtures whose compositions 
were known from chemical analysis. 
The full-scale ranges of the analyzers 
are varied by changing the sample 

essure or amplifier gain setting. 

ith a 4l-in. cell at a pressure of 
100 Ib./sq. in. gauge, the full-scale 
chart reading corresponds to 5 p.p.m. 
carbon dioxide and the calibration 
curve is linear. (See Figure 4.) The 
limit of detectability is about 0.2 


N 
22 saMPLe RATE - 4 SCFH 
Zz > IRE - 
30 CELL PRESSURE - 3.8 psig 
a8 | 
Nez 20 
2 = 
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| OF CONCENTRATION CHANGE 


0 20 40 60 80 100 Ro 
TIME AFTER CHANGING SAMPLE 
TO ANALYZER, SECONDS 


Figure 6. Response of infrared analyzer 
#3 to a change in sample stream. Each 
stream passing through a separate 
catalytic oxidation chamber. 
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Figure 7. Comparison of the response 
of an infrared analyzer sensitized to 
hydrocarbons with the response of a 
catalytic oxidation chamber and infra- 
red analyzer sensitized to carbon 
dioxide. 


p-p-m. At a heric , full- 
scale readin ms of 50 to 200 p.p.m. can 
be with linear Calibration 
curves. At higher concentrations the 
calibration curve becomes nonlinear 
because of excessive a tion. Since 
it was desired to use analyzer No. 3 
for samples containing up to 500 
p-p-m., a standard 13%-in. cell was 
used. This cell gives good linearity 
over full-scale ranges of 60 to 600 
p-p-m. 

Analyzer No. 2 is calibrated using 
a mixture of methane in nitrogen. The 
full-scale reading is 3000 ppm. meth- 
ane and the calibration curve is non- 
linear, A linear calibration curve could 
be obtained by shortening the cell 

The effectiveness of the oxidation 
catalyst was studied by passing known 
mixtures of methane in carbon diox- 
ide-free air over the catalyst and 
through an infrared analyzer. Meth- 
ane was used because it is the most 
difficult of all light hydrocarbons to 
oxidize. A comparison of the methane 
concentrations in the blends as deter- 
mined by gas chromatography and 
the analyzer readings showed excellent 


agreement. 


Table A 
METHANE IN ANALYZER READING, 
BLEND, P.P.M. CH, p.p.m. CO, 
24 24 
30 32 
30 $l 
50 51 
87 88 


To determine whether there was an 
upper limit to the concentration of 
methane which could be oxidized by 
the catalyst, a mixture containing ap- 
proximately 6000 p.p.m. was passed 
over the catalyst under normal condi- 
tions. The concentration of methane in 


the exit gas, as determined by gas chro- 
matography, was less than 1 p.p.m. 

To learn whether lubricating oil 
would deactivate the catalyst, some oil 
in a gas stream was introduced into 
the catalyst chamber for a short pe- 
riod of time. The expected formation 
of large concentrations of carbon di- 
oxide occurred for a while, but there 
was no indication of any loss of cata- 
lytic activity. 

a early work with the oxida- 
tion catalyst and infrared analyzer, it 
was found that the catalyst is an ex- 
cellent adsorbent for carbon dioxide. 
Fresh catalyst, when placed in a 
chamber at a temperature of about 
950°F. and purged with pure oxygen, 
gives off several hundred parts per 
million of caibon dioxide tor nearly 
a week before the blank valve drops 
to zero, After subsequent exposures to 
the atmosphere, the catalyst again 
shows high carbon dioxide values on 
purging, although for a shorter period 
of time than for the initial clean-up. 

Another indication of the adsorbent 
ae of the catalyst was noted. 
A known mixture of methane was 

assed over the catalyst at 950°F. 
ong enough to give a constant carbon 
dioxide a When the catalyst tem- 
perature was dropped by about 50°F., 
the apparent carbon dioxide content 
of the exit gas first dropped to zero. 
As the temperature was held con- 
stant, the carbon dioxide reading re- 
turned to its original value. When the 
temperature was raised 50°F., the car- 
bon dioxide reading first increased 
and then returned to the original val- 
ue at the higher temperature. It seems 
clear that an equilibrium is estab- 
lished at each temperature between 
the carbon dioxide in the gas stream 


Figure 8. Illustration of how feed air infrared analyzer is 


used to minimize hydrocarbon concentration in feed air 


entering cold box. 
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... the operator is warned that the plant is unsafe 
to operate and must be shut down and dumped. 


continued 
and that adsorbed on the catalyst. 


For this reason the oxidation temper- 
ature is held within fairl 
its (+10°F.) although 
is not important. 

Measurements have been made to 
determine the time required for car- 
bon dioxide in a sample to reach 
equilibrium with that on the catalyst. 
A sample stream of known methane 
concentration was passed over the ox- 
idation catalyst for several hours to 
be certain that equilibrium was 
achieved. The sample was then re- 
placed by another stream of known 
concentration and the time required 
to reach equilibrium was measured. 
Figure 5 shows the results of these 
experiments. Since the time required 
to achieve 90% of the change is al- 
most 10 min., it is undesirable to use 
one catalytic oxidation chamber for 
more than one sample. If, however, 
each sample stream has its own oxi- 
dation chamber, the lag time when 
changing samples is reduced to only 
that time required to purge the ana- 
lyzer sample cell. Figure 6 shows a 
lag time of considerably less than one 
minute when separate oxidation cham- 
bers are used, 

The response time of the catalyst 
to changes in hydrocarbon concentra- 
tions in a sample stream has also been 
studied. Part of a sample stream con- 
taining some carbon dioxide and about 
200 p.p.m, hydrocarbons was passed 
over catalyst and through an analyzer 
sensitized to carbon dioxide. Another 
part of the same stream was simul- 
taneously passed directly to the ana- 
lyzer sensitized to hydrocarbons. Fig- 
ure 7 shows a comparison of the 
response of the two methods of de- 
termination. Adsorption of carbon 
dioxide on the cdiclvat delayed the 
appearance of the hydrocarbon arma 


narrow lim- 
exact value 


several minutes. In addition, adsorp- 
tion rounded off sharp peaks which 
were detected by the hydrocarbon 


analyzer. If desired, the response time 
can be improved by using less cata- 
lyst or using a higher sample flow 
rate. Using too little catalyst, how- 
ever, can result in incomplete oxida- 
tion and may require more frequent 
catalyst changes. The maximum space 
velocity for fresh catalyst was found 
to be about 6000 std. cu. ft./(hr.) 
(cu. ft.). 


Analyzer performance in the 
plant 
During the first two years of oper- 
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ation, there has been no serious main- 
tenance problem on any of the ana- 
lyzers. ost all of the maintenance 
which has been required has been re- 
lated to the infrared source assem- 
bly. The most frequent trouble has 
been dirty contacts which are easily 
cleaned. Several of the chopper mo- 
tors and bearings have also required 
some attention. Dirt in the sample 
stream has caused some trouble, re- 
quiring cleaning of the sample cells 
and filters on two occasions. Only a 
few hours a month of servicing are 
required to keep the analyzers in good 
working condition. By well-planned 
preventive maintenance and by stock- 
ing important spare parts, it has been 
possible to almost entirely eliminate 
instrument failures. 

In addition to maintenance, the zero 
and full-scale span of each analyzer 
are checked three times a week. 
checks take about one hour week 
for each analyzer. Both the zero and 
span drift have been less than the 
maximum guaranteed by the manu- 
facturer. Any large or erratic changes 
in the zero or gain settings indicate 
trouble, which is immediately inves- 
tigated. Once a month the catalyst 
activity of each of the chambers is 
checked using a standard methane 
blend. This check requires about an 
hour for each chamber. No catalyst 
deactivation has been detected. 


Value of infrared analyzers 
The value of infrared analyzers as 
aids to safe operation of air plants 
is immeasurable. They warn an oper- 
ator of hazardous condi- 
tions and enable him to take quick 
corrective action. The operator can 
observe the effectiveness of the cor- 
rective action and he knows when the 
potential hazard has passed. If the 
corrective action is ineffective and 
the hydrocarbon concentration con- 
tinues to increase, the operator is 


warned that the o- is unsafe to 
operate and must be shut down and 
dumped. 


Figure 8 illustrates how an ana- 
lyzer can be used to keep the quan- 
tity of hydrocarbons entering the plant 
to a minimum. The hydrocarbon con- 
centration at each of the two air 
intakes is affected by the wind direc- 
tion. As the wind direction changes, 
the air intake which gives the lowest 
concentration of hydrocarbons is used. 
The figure shows three actual in- 
stances when the hydrocarbon con- 
centration in the feed air was reduced 
about 75% by using the proper air 


intake as indicated by the infrared 
analyzer, 
Infrared analyzers are also neces- 

for obtaining the most efficient 
utilization of the safety features in a 
plant. For instance, the rate of liquid 
oxygen withdrawn from the reboiler- 
condenser can normally be controlled 
to maintain a reasonable hydrocarbon 
level in the reboiler. Since an — 
withdrawn represents a loss of ig- 
eration, it is desirable to keep the 
rate of withdrawal at the lowest level 
that is consistent with safe operation. 
Only by use of continuous infrared 

ysis in conjunction with labora- 
tory testing can this be done. 

In the Sun Oil plant, every phase 
of operation is dependent on the con- 
centration of hydrocarbons and initi- 
ators in various process streams as 
determined by the infrared analyzers 
and laboratory testing. The analyzer 
readings are tangible evidence that 
no hydrocarbons are accumulating in 
the plant. As a result of many months 
of continuous, almost trouble-free op- 
eration, the operators place great con- 
fidence in the analyzers. 

The infrared analyzer readings are 
always supplemented by laboratory 
testing. Acetylene and nitrogen oxides 
are determined one or two times a 
day. Total oxidants (ozone) are meas- 
ured twice a week. Complete hydro- 
carbon analyses by carbon number of 
various streams are made three times 
a week. The methods used are gas 
chromatography for methane and a 
combination of low temperature 
freeze-out and mass spectrometry for 
ethane and heavier. 

The hydrocarbon analyzers are also 
valuable research tools for studyin 
such problems as distribution of hy- 
drocarbons in an air plant, effective- 
ness of hydrocarbon removal facilities, 
regeneration temperature for 

ilica gel adsorbers, and 
the quantity of hydrocarbons remo 
when defrosting a plant. They are also 
valuable in locating sources of hydro- 
carbon contamination and in choosing 
air intake locations. 


Conclusion 

Total hydrocarbon analyzers, when 
complemented with laboratory testing 
for known or suspected initiators, 
have proven their value as aids to safe 
operation of air plants. They are de- 
pendable, versatile, and almost com- 
pletely trouble-free. They should be 
seriously considered for any air plant 
located in an industrial area. 
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Manxen DIFFERENCES exist between 
the fracture phenomena associated 
with impulsive loads and those asso- 
ciated with static loads (1, 2). Under 
static loads the stresses and the strains 
will be distributed throughout the en- 
tire body that is being loaded so that 
every part of the body has an oppor- 
tunity w participate in the initiation 
of fractures. Once a fracture has been 
initiated statically, local stress concen- 
trations associated with propagation 
of the fracture then become impor- 
tant. Under impulsive loads, rapidly 
changing and highly localized stresses 
and strains can exist so that fractures 
may occur in one part of the speci- 
men quite independently of what hap- 
pens in another part. rm criteria 
applicable to static cases frequently 
cannot be applied when impulsive 
loads are 

This paper describes several exam- 
ples of the fractures which were 
duced in metal plates, rods, tubes, and 
various other kinds of metal objects 
when subjected to the high and rap- 
idly applied stresses that are generated 
by explosive charges. The examples 
can be considered as typical of the 
types of fractures that are frequently 
encountered and their dynamics of 


formation represent some of the more 
common transient situations that can 
lead to fracturing. 


Loading generated by an 
explosive charge 

In the systems considered here ex- 
plosive charges were used to produce 
the impulsive load; in each case the 
explosive was placed in intimate con- 
tact with one or more surfaces of the 
metal object. Sketches of a number 
of the metal-explosive systems that 
have been studied are shown in Fig- 
ure 1. The explosive in each case was 
Composition C-3 which has about the 
same consistency as plasticine and can 
be modeled with the hands into al- 
most any shape desired. An electric 
detonator was used to initiate each 
of the explosive charges. 

A disturbance will be induced in 
the metal body as the result of deto- 
nation of the explosive. The pressure 
vs. time curve at a particular point 
on the loaded surface of the Goly 
depends to a large extent upon the 
geometry of the metal-explosive sys- 
tem. In a particular system, the shape 
of the curve can very markedly from 
point to point on the surface although 

continued 


(a) (b) 


Figure 1. Representative metal-explosive systems. 
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the initial maximum pressure will 
probably be about the same at all 
points. Since the metal is not rigid, 
it will react to the pressure of the 
explosive. The nature of the disturb- 
ance which ensues will depend in a 
complicated and not completely un- 
derstood way on the physical proper- 
ties of the metal er the unusual 
conditions that exist at the explosive- 
metal interface as well as on the 


geometry of the metal-explosive sys- 
t 


em. 

Extrapolation of data on the com- 
pressibility of metals (3) suggests that 
the pressure at the interface, as 


Table 1. Critical differential particle 
velocities and associated critical- 
normal-fracture stresses 


cause fracture 
fracture stress 
MATERIAL (ft./sec. ) (Ib./ sq. in. ) 


24S-T Aluminum Alloy 202 140,000 
Copper (annealed) 264 410,000 
Brass 216 310,000 
1020 Steel (annealed) 84 160,000 
4130 Steel (annealed) 235 440,000 


viewed from within a steel plate, is 
about 280,000 kg./sq. cm. The ini- 
tial velocity of the surface of a steel 
plate is about 690 m./sec. Corres- 

nding figures for lead are 270,000 
g./sq. em. and 790 m./sec. The pres- 
sure rises instantaneously (in less 
than a fractional part of a microsec- 
ond) to its maximum value, and it 
then begins to decay. In general, its 
duration will not exceed a few micro- 
seconds. The disturbance will move 
through any common metal with a 
velocity in the neighborhood of its 


Figure 3. Field of maximum shear 
trajectories for circular hole under in- 
ternal pressure. 
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Figure 2. General profile of transient 
disturbance generated by an explosive 
charge. 


elastic dilatational wave velocity. 
Thus, the disturbance appears in the 
metal as a sharp-fronted transient 
wave whose length in most metals will 
be of the order of inches or fractions 
of an inch. 

At some distance from the area of 
application of the explosive the dis- 
turbance can be considered to be 
essentially elastic since it is in the 
nature of an unloading wave. As a 
first approximation its form can be 
taken as that shown in Figure 2, the 
curve of which may be thought of as 
representing any one of the following: 
(1) a spatial distribution of asin 
velocity, (2) a spatial distribution of 
stress, (3) a temporal distribution of 
particle velocity, (4) a temporal dis- 
tribution of stress. The shape of the 
curve will be substantially the same 
whichever combination is chosen, for, 
as long as the disturbance is elastic, 
stress and particle velocity are related 
through the equation 

o = pcv (1) 
where o is the stress, p is the density 
of the material, c is the velocity of 
propagation of the disturbance, and 
v is the instantaneous particle veloc- 
ity at a point within the disturbance. 
For longitudinal waves, the particle 
velocity will be normal to the wave 
front. In the case of a compressional 
wave, particle velocity will be in the 
same direction as that of propagation 
of the wave. If the wave is one of 
tension, the particle velocity will be 
in a direction opposite to the direction 
of propagation of the wave. The ve- 


a locity of —— of longitudinal 


waves in a medium of infinite extent 


is given by the equation 


3K (1l—v) % 
c = | ———— (2) 
p (1+) 
where K is the bulk modulus of the 
material, p is its density, and wv is 


its Poisson’s ratio. The of the 
pulses being considered’ propagate 


with approximately the velocity given 
by Equation (2). 

In general, the shape and the in- 
tensity of a disturbance will change 
continually as the disturbance moves 
through a body. Radial, tangential. 
axial, and shear stresses are likely to 
develop in disturbances having non- 
planar fronts (4). 

When the pulse strikes a free sur- 
face or, indeed, any discontinuous 
boundary, it will be reflected. The 
simplest situation occurs if the wave 
strikes the surface normally. If the 
incident pulse is compressive, a ten- 
sion wave will be reflected and vice 
versa. After reflection, the instantane- 
ous value of the net stress at each 
point will be the sum of the stresses 
in the incident and reflected lon- 
gitudinal waves. The surface will re- 
main stress free at all times. When an 
elastic pulse strikes a free surface 
obliquely, the relationships which de- 
scribe reflection of the pulse be- 
come quite complicated. In general, 
an elastic pulse of a longitudinal type 
striking a free surface rw A will 
generate reflected waves of lon- 
gitudinal and shear types. 


Fracturing associated with 
trajectories of maximum shear 
From a macroscopic point of view, 
the fractures that occur under impul- 
sive loading fit into the two categories: 
shear fractures and tensile fractures. A 
shear fracture is a fracture that follows 
a maximum shear trajectory, and a 
tensile fracture is one that is n- 
dicular to a principal stress. Fields of 
maximum-shear trajectories are com- 
monly used in discussions of the fail- 
ure under static loads of massive 
structures such as foundations, dams, 
and roadways. Fields of maximum 
shear trajectories can be constructed 
if the distributions of principal 


Figure 4. Cross-section of 24S-T alu- 
minum alloy hollow cylinder loaded in 
manner illustrated in Figure 1(c). (34 
in. 1.D., 1-in. wall, Y in. explosive.) 
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stresses within the body are known. 
An example of a field of shear trajec- 
tories is shown in Figure 3. This is 
for a case where the problem can be 
reduced to a two dimensional one. In 


Figure 5. Cross-section of mild steel 


cylinder showing fractures resulting 
from internal loading (1l-in. 1.D., 4-in. 
wall). 


ty 
¥ 


Figure 6. Sketches illustrating series of 
events leading to generation of frac- 
tures within thick-wall cylinders of type 
shown in Figure 5. 
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such a case there will be two mutually 
orthogonal trajectories of maximum 
shear stress at each point in the body. 
The trajectories are continuous lines 
without breaks. When an elastic body 
is strained. beyond the elastic limit, 
failure lines are often observed to fol- 
low these trajectories. The occurrence 
of “Luder’s” lines in mild steel is an 
example of such failure. 

Numerous examples of fractures 
that follow shear trajectories have 
been observed in metal 
that were loaded impulsively. One of 
the most interesting cases has been 
that in which the outside of a thick- 
walled hollow cylinder of 24S-T4 
aluminum alloy was coated with a 
thin layer of explosive, Figure 1(c). 
A ubecdianll view of the recov- 
ered cylinder is shown in Figure 4. 
In this case, the thickness of the 
explosive was % in., the wall thick- 
ness: of the tube 1 in., and the I. D. 
% in. Particle motion resulting from 
detonation of the explosive is more or 
less radially inward. The pattern of 
fractures is seen to correspond closely 
to the theoretical pattern of shear 
trajectories shown in Figure 3. Mild 
steel cylinders, when loaded in the 
same way, develop a pattern of 
“Luder’s” lines that is similar to the 
fracture pattern in the aluminum 


Professor Bridgman has shown (5) 
that under high hydrostatic pressures 
tensile fracturing occurs with great 
difficulty but that shear fracturing is 
unaffected by the pressure. A similar 
observation has been made in the case 
of impulsive loading. If, for example, 
a thick-walled hollow cylinder is in- 
ternally loaded with iden Figure 
1(b), two basic of fractures 
are observed: shear fractures that lie 
close to the interior surface of the 
cylinder and tensile fractures that ex- 
tend radially outward. Shear fractur- 
ing is confined to the interior surface 
with the fractures oriented at an 
angle of about 45 degrees to the cir- 
cumference. An example of such frac- 
turing is shown in Figure 5 where a 
9-in. O.D. mild steel cylinder has 
been cross-sectioned and etched. The 
depth to which the shear fracturing 
extends is about % in. and corr nds 
closely to the depth to which heavy 
plastic flow occurs. 

A series of events which could lead 
to the formation of these shear frac- 
tures is illustrated in Figure 6. The 
interior of the cylinder is tremendous- 
ly compressed but fracturing will not 
occur _nwaed such fracturing may 
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Figure 7. Qualitative aspects of the 
propagation, reflection and interaction 
of stress waves in a 90-degree corner. 
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continued 


not lead to a decrease of the total 
potential energy of strain in the metal. 
As the explosive products disperse, 
the pressure against the metal is re- 
leased and it begins to expand. The 
shear fractures would be formed dur- 
ing this expansion. Similar shear frac- 


metals such as copper, brass, etc. 


Examples of tensile fractures 


Tensile fractures are brittle- 
fractures that will, in general, 
oriented perpendicular to the direc- 
tion of a principal stress. Several 
kinds of transient situations can lead 
to the formation of such fractures 
(1, 2, 6): steess inhomogeneities that 
result from interference between two 
or more transient stress waves (The 
generation of additional stress waves 
through reflection of the pulses from 
free surfaces can play an especially 
important role in such cases.); the 
lateral motion that is associated with 
divergent spherical or cylindrical lon- 
gitudinal waves; and large volumetric 
expansions that take place on release 
of load. Corner fractures and scab- 
bing are two of the most common 
types of fractures that arise from 
interference between stress waves. 

Corner Fractures. Corner fractures 
are generated by reinforcements be- 


UNEXPLODED # 


EXPLOSIVE 


Figure 8. Stress situation in cylinder 
wall shortly after initiation of explosive. 
Metal-explosive system is that illus- 
trated in Figure 1(b). 


Figure 9. Cross-section of mild steel 
plate showing scabbing. (Metal-explo- 
sive system is that of Figure 1(a): 5 
in. in diam. by 2-in. thick plate; charge 
1¥4 in. diam. and 2 in. long.) 
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Figure 10. Stress distribution near free 
surface of plate of finite thickness and 
infinite lateral extent. (a) before refiec- 
tion, and (b) shortly after refiection of 
transient disturbance. 


tween two or more release (or ten- 
sion) waves that eat in simultane- 
ously from two or more free surfaces. 
The material fractures because of a 
highly localized stress concentration 
that results from the division and sub- 
sequent reflection of a single compres- 
sional wave into two tensile waves on 
striking the two inclined free sur- 
faces. Consider the situation shown 
in Figure 7. A compressive longitu- 
dinal disturbance is entering a 90- 
corner. As the incident wave 
strikes the two free surfaces, release 
waves propagate back into the com- 
ion. The release waves 

ave behind them partially stress-re- 
lieved regions which will be in a state 
of reduced compression. Eventually 
the fronts of the two release waves 
will meet. Encounter will take place 
along the line AB. A high tensile 


Figure 13. Metal-explosive system for 
loading steel plate simultaneously on 
two opposite faces. 


stress will exist along this line and as 
a result, fracturing may occur. 

Fractures in many different types 
of systems originate in the foregoing 
described manner. Such fracturing is, 
for example, extremely important in 
connection with studies of the com- 
minution of brittle solids or in the 
fracturing of glass under impact load- 
ing. 

a typical example of a corner frac- 
ture is the conical surface of fracture 
that is generated at the base of a 
thick-walled explosive filled cylinder, 
Figure 1(b), when the explosive is 
detonated at the opposite end (7). 
The stress situation in the cylinder 
shortly after initiation of the explosive 
is shown schematically and much sim- 
plified in Figure 8. The front of the 
transient disturbance PQ, will be in- 
clined at an angle 8 to the axis of 
the cylinder. The sine of this angle 
will be given by the ratio: velocity of 

agation the disturbance di- 
vided by detonation velocity of the 
explosive. The wave will eventually 
find itself trapped in the lower corner 
of the cylinder as shown in Figure 7 
and a conical surface of fracture will 
be generated. 

It has been found experimentally 
that cylinders fracture in the manner 
which has been described; and, in 
fact, observed angles of fractuze have 
been used to compute the velocity of 
propagation of stress waves in cylin- 
ders of several metals (7). 

An extreme but important —— 
is the zero degree corner, i.e., a Hat 


plate loaded impulsively on the edge. 


Figure 14. Cross-section of mild steel 
plate loaded with contact explosive 
charges on two opposite faces as illus- 
trated in Figure 13. (51% in. diam., 244 
in. thick plate; explosive, 1-in. diam., 
2 in. long). 


Because of release waves eating in 
from the outside surfaces, the plate 
will split down the middle, 
Scabbing. A common type of frac- 
turing produced by transient pulses 
is scabbing. A section cut from a 
scabbed steel plate is shown in Figure 
9. This plate was loaded in the man- 
ner shown in Figure 1(a). Scabbin 
sometimes called spalling, is 
taken to mean the fracturing of a 
body near one of its free surfaces 
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which is relatively far removed from 
the area of application of the pressure 
impulse. Fracturing of this type was 
first described by Hopkinson many 
years ago and is sometimes known as 
a Hopkinson fracture (8). 

The mechanics of scabbing can be 
treated qualitatively as follows: con- 
sider a laterally infinite slab of finite 
thickness and assume a perfectly elas- 
tic plate material. Suppose that the 
pressure pulse is of the form shown 
in Figure 2, that is, the pressure rises 
instantaneously and then begins to 
decay. When the disturbance strikes 
the free boundary of the plate, it will 
be reflected as a tension wave. The 
incident compression wave and _ its 
reflected tension counterpart will in- 
terfere. The resultant distribution of 
stress within the plate at some time 
during reflection of the wave will be 
that shown in Figure 10. The tension 
AB will increase as the reflected wave 
moves to the left. If at some point 
the metal can no longer support this 
tension, it will fracture and a scab 
will fly off. The thickness of the scab 
will be equal to one-half the distance 
within the wave that corresponds to 
a decrease in stress equal to stress 
at which the material fractures. This 
stress is called its critical-normal-frac- 
ture stress, g,. 

Studies (9, 10) of the scabbing of 
metal plates have shown that the two 
factors that are of most importance 
as regards scabbing are (1) di shape 
of the stress wave, and (2) the crit- 
ical-normal-fracture stress of the ma- 
terial. The latter is characteristic of 
the material acted upon although its 
value may be influenced by the con- 
ditions of loading and the state of 
stress in the body at the instant frac- 
turing occurs. 

The strong dependence that the 
location of the scab has on the shape 
of the stress wave is perhaps best 
illustrated by some examples of scab- 
bing of flat mild steel plates that were 
explosively loaded in the manner 
shown in Figure 1(d). The plates in 
the test ranged in thickness from % to 
2 in., the explosive charges were % 
and % in. thick. 

The results are shown in Figure 11. 
The most interesting things shown by 
the two curves are (1) that the thick- 
ness of the scab increases rather than 
decreases with plate thickness, and 
(2) that, under some conditions, a % 
in. layer of explosive can produce a 
thicker scab than a % in. layer. Qual- 
itatively, the curves might be ex- 
pected to run as they do. Decrease in 
steepness of the stress-time curve be- 

ind the wave front with increasing 


plate thickness will cause increasingly 


SCAB THICKNESS -(IN) 


PLATE THICKNESS-(IN) 


Figure 11. Dependence of scab 
thickness on plate thickness for two 
thicknesses of explosive. Plates 
were mild steel and loaded in man- 
ner of Figure 1(d). 


= 


Figure 12. Metal-explosive system 
in which metal plate is sandwiched 
between two layers of explosive. 


Figure 15. Fragmented steel rod loaded 
by coating the surface with a thin layer 
of explosive in manner of Figure 1(c). 
Rod in background is similar to origi- 
nal specimen (1l-in. diam. rod, ¥% in. 
explosive). 


Figure 16. Fragmented thin-walled steel 
tube loaded in manner of Figure 1(c) 
(1-in. 1/16 in. wall tube; in. 
explosive). 


Figure 17. Sectioned 2-in. diam., 44 in. wall steel tube after detonation of 
4% in. (left tube) and \% in. (right tube) explosive charge on outside surface. 
Loaded in manner of Figure 1 (c). Original tube in center. 


thicker scabs to form. The pulse will 
be more sustained and the initial 
pressure somewhat higher for the 
thicker charge; hence, when the plate 
is thin, the thickness of the scab gen- 
erated by the % in. layer of explosive 
will be greater than that generated 
by the % in. layer. 

Multiple scabbing occurs when the 
level of stress within the wave is more 
than double the critical-normal-frac- 
ture stress of the material. In such 
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cases several juxtaposed and parallel 
scabs are generated within a single 
plate. These arise in the following 
way: assume that the first scab is 
generated instantaneously in the man- 
ner described above. remainder 
of the wave will suddenly find itself 
impinging on a freshly created free 
boundary surface. The result will be 
the formation of another scab. This 
process will repeat itself until the 

continued 
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continued 


stress level of the wave has been re- 
duced to a value less than o,. In Fig- 


ure 9 a second scab is just beginning 
to form. 
work 


Considerable experimental 
has been directed toward obtaining 
quantitative data that relate to scab- 
bing. Most of the data have been 
obtained a modified 
bar- experiment. Speci 
the and durations of the 
transient that produce the 
scabs have been determined and 
these have been related to observed 
scab thicknesses for several different 
metals. Values of the critical-normal- 
fracture stresses for five metals are 
listed in Table 1. The quantity deter- 
mined experimentally is the differ- 
ential particle velocity which must be 
reached at a point in the body before 
fracturing results. The relationshi 

= pcAv (3 
is then used to compute the critical- 
normal-fracture stress where Av is the 
critical differential particle velocity. 
Plastic strains are virtually absent and 
the critical-normal-fracture stress con- 
trols failure. This critical-normal-frac- 
ture stress is an extremely important 
mechanical property of a material; 
perhaps the most important mechan- 
ical property when resistance of the 
material to fracturing under impulsive 
loads is of primary concern. 

Fracturing Due to Relative Lateral 
Motions. In many cases, the front of 
the transient disturbance is divergent 
so that the direction of particle veloc- 
ity changes from point to point along 
the wave front. Many fractures that 
are observed in impulsively loaded 
bodies can be identified as resulting 
from this relative lateral divergence 
of particle velocities. An excellent ex- 
ample of fracturing of the above kind 
are those fractures which occur within 
the walls of internally loaded thick- 
walled cylinders (11). Such frac- 
tures are illustrated in Figure 5 which 
is a photograph of a transverse sec- 
tion cut from a 9-in. diam. mild steel 

linder that has been subjected to 
the action of an explosive charge of 
the form shown in Figure 1 (b). Sim- 
ilar fractures are evident in Figure 9. 

Fracturing on Release of Load. 
Fracturing frequently results from the 
motions which accompany the volu- 
metric expansion that occurs on sud- 
den release of the load. The mate- 
rial simply cannot expand as rapidly 
as it is required to do. For example, 
fractures of this type are commonly 
found in materials such as mild steel 
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which exhibit a time delay for inita- 
tion of plastic flow. 

In one case (Figure 12) a X-in. 
thick steel plate was sandwiched be- 
tween two %-in. layers of explosive. 
The two layers were then detonated 
simultaneously. The result was that 
the plate ted into two plates of 
equal thickness. The 
P along which the fracture oc- 
curred was exceedingly well defined. 
In fact, the fracture surfaces were 
nearly as smooth as a machined 


If two small cylindrical are 
placed against a steel plate as shown 
in Fi 13 and detonated simulta- 
neously, the fracture shown in Fi 
14 is generated near the center of the 
plate. Another example of a fracture 
that results from re of load is 
evident in Figure 14. This is the frac- 
ture that appears somewhat below 
the bottom of each of the craters that 
were made by the charges. The lat- 
ter fracture occurs only in steel speci- 
mens. Brass, aluminum alloy, and 
copper specimens treated in the same 
way do not exhibit fractures at these 
Fire Likewise, the same metals 

o not exhibit plastic flow properties 
that depend 

A l-in. diam. solid-steel rod was 
coated with a %-in. layer of explosive, 
Figure 1(c). The result of detona- 
tion of the explosive is shown in Fig- 
ure 15. The rod ap to have 
fragmentized as though it had been 
blown outward a high pressure 
originating along axis of the rod. 

A thin-walled tube was substituted 
for the solid rod in the foregoing ex- 
periment. The result, using a X%-in. lay- 
er of explosive and a 1-in. diam. 1/16 
in. wall steel tube, is shown in Figure 
16. Apparently, what happens in this 
case is that tube pe «sme under 
the high pressure of the explosive and 
—— a small solid rod, which then 

agments on release of the pressure. 
The thicknesses of the fragments are 
considerably greater than the original 
wall thickness of the tube, and, in- 
deed, corr closely to the radius 
of the solid rod that could be formed 
from the material in the original tube. 

Thick-walled cylinders have been 
treated in the same manner. Figure 
17 is a photograph of a sectioned 
2-in. diam., 4-in. wall steel tube after 
detonation of a %-in. thick explosive 
charge on the outside surface. In this 
case, the original tube has separated 
into two tubes. The inner tube has 
collapsed and then blown apart and, 
in so doing, has plastered itself against 
the inside of the outer tube. 

Observations on fracturing of metal 
bodies that have been impulsively 


loaded through the detonation ot ex- 
ive a es can be summarized 
as follows: 

Under the high rates of loading in- 
mation, act as ee elastic solids. 
Significant plastic is usually con- 
fined to a region quite close to the area 
of application of the explosive charge 
and to regions near free surfaces. A 
Se lastic flow in 

steel probably plays an impor- 
tant part in the elastic behavior of 
mild steel plates. 


transient . 
surfaces play an important role 
tions that will take place. It is in 
this that fracturing under im- 
ve loading differs so markedly 
fracturing under static loads. 
Brittle fracturing has been observed 
in face-centered-cubic as well as 
body-centered-cubic metals. 
accumulation of information 
regarding the fracturing of impulsive- 
ly loaded bodies has proceeded rap- 
idly during the last few years. “ee 
now ible to appreciate 
the associated with 
problems. There does not, as yet, 
exist a sizeable body of quantitative 
data: much engineering development 
must be done before the ideas dis- 
cussed here can assume practical sig- 
nificance. It is hoped, however, that 
the concepts may serve as a helpful 
guide to engineers. 
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finish. 
In general, the fracture patterns 
i that are generated are complicated 
Bits. although reproducible. It is frequently 
necessary to bring the specimens un- 
ae der close scrutiny both visually and 
. |. metallurgically in order to ferret out 
| the details of the geometry of the 
f fracture pattern. The pattern is not 
uv a random one but can be, in almost 
: every case, related to predictable 
i transient inhomogeneities of stress. 
These inhomogeneities result from, 
; and can be related to, interactions be- 
if 
9. 555 
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Tene have been outstanding advances in the [nu- 
clear] art. But in the field of generation of electrical 
pn where nuclear energy conceptually seems to 

Id its greatest promise, we cannot yet say that we 
have succeeded for we know that a great deal remains 
to be done before the cost of nuclear power will be 
competitive. . . 

re was a time when it was hoped that the prob- 

lem of —— nuclear power competitive in cost 
could be solved by some revolutionary reactor design. 
We have experimented with many types of reactors 
and continue to do so wherever they hold promise. 

This policy of development of many types of reac- 
tors over a broad field has not been entirely rewarding 
for we are discovering that the unknown but promising 
reactor types tend, as they develop, to become quite 
similar in their economics to the simple reactor t 
about which we already have considerable knowledge. 
In other words, as they become better known, they 
become less 

This is not to say that good new types of reactors 
have not been found, but simply that the new ones 
have not been revolutionary, have not provided a step 
toward the objective of cheap nuclear power. 

While all of this has been happening, while we have 


been learning not to count on a new and novel concept 


- for attaining our goal, something else has been hap- 


pening—less dramatic but with a powerful undercur- 
rent of promise. This ra sing is simply that the 
reactor ty which we have been working on have 
been steadily getting better, have been making un- 
spectacular but nevertheless real progress toward the 
goal of economical power. 

I am strongly of the belief that the development of 
economical nuclear power is going to follow the same 
pattern which we see in the steam generating power 
industry, where in the last twenty years cost of elec- 
tric power has been reduced 50%, not by any novel 
change but as the cumulative effect of many individ- 
ually small improvements, particularly those related to 
higher operating temperatures . . . 

Now I believe that an engineer should never dis- 
count the possibility of a major invention, and I believe 
that the AEC will continue to encourage entirely 
new reactor ideas and to support them within reason; 
but, individually, I will place my bet on the steady 
improvement of existing types of reactors, and it is 
here that the importance of the development of mate- 
rials, and fuel cycles, becomes apparent. 


Harovp S. VANCE 
Member, Atomic Energy Commission 


UCLEAR FUTURE 


February 1959 65 


\ \/ 

65 


Courtesy Swiss National Tourist Office 


Two interpretations 


of the 


1 S. Lawroski and M. Levenson 
e e e Argonne National Laboratory, Lemont, Ill. 


The 1958 Geneva Conference was 
big. More than 6,000 people attended. 
During the two weeks over 650 pa- 
pers were orally presented from a 
total of 2,100 submitted and accepted. 
Besides this there were two large and 
interesting exhibits. One of these was 
a scientific exhibit and the other a 
commercial exhibit. There were also 
special lectures, movie programs and 
supplementary technical literature in 
the form of pamphlets, reports, and 
even textbooks. This Conference was 
about twice the size of the 1955 one 
and as a result informal sessions and 
private discussions were very difficult 
to arrange. With this indicated trend, 
many people strongly expressed the 
opinion that the format for future 
conferences be in the direction of a 
larger number of smaller and more 
specialized conferences. 

As a result of previous widespread 
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declassification, the scope and detail 
of subjects discussed were substan- 
tially greater at this conference than 
at the first. This was most notable in 
the field of fusion research but other 
areas such as fuel reprocessing and 
fuel technology were also markedly 
affected by declassification which had 
accelerated between the two confer- 
ences. 


Fusion 

The “feature attraction” of the sec- 
ond Atoms for Peace conference was 
the subject of Fusion. Six full sessions 
were devoted to the subject as com- 
ared to no sessions at first con- 
erence. All of the work of the vari- 
ous groups was presented with what 
appeared to be complete candor, per- 
haps because practical application 
seems to be some distance in the 
future. From a chemical engineering 


viewpoint, most of the significant facts 
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GENEVA 


on the 
Peaceful Uses 
of Atomic Energy 


seem to be negative ones. The large 
effort being oe on the thermo- 
nuclear research is concentrated in the 
field of plasma a Although it 
appears that chemical engineering 
= will need to be solved be- 
ore power from atomic fusion is a 
reality, it is too early to even clear! 
define these problems, let alone wor 
on them. There will probably be puri- 
fication problems associated with 
gases, coolants, shielding liquids, and 
materials of construction. Energy dis- 
sipation and heat transfer are other 
areas where chemical engineers may 
contribute. At this time, however, the 
field is largely for plasma-physicists 
and experts in magnetohydrodynam- 
ics and will probably remain so 
until fusion temperatures have been 
reached and fusion neutrons actually 
generated, or perhaps even until a self 
continued on top of page 68 
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CONFERENCE 


The general scope of the Second 
Geneva Conterence was much the 
same as the first, with the significant 
addition of sessions on controlled ther- 
monuclear work, and some discussion 
of the peaceful uses of nuclear ex- 
plosives. In addition to the basic sci- 
entific work in physics, mathematics, 
chemistry, and materials, the discus- 
sions covered applications to research 
and power reactors, propulsion reac- 
tors, and the uses of radiation and 
isotopes in industry, agriculture, med- 
icine, and general research. However, 
as in the first Conference, the interest 
centered on the applications for the 
production of electric power. Fusion 
reactors had the edge in interest over 
fission reactors at this conference. 

In addition to the program of pa- 

and discussions there were two 
od exhibits: a major scientific ex- 
hibit with many countries participat- 
ing, and a large commercial exhibit 


pig Director of Reactor Develop- 
ment, U.S. Atomic Energy Commission, 
Mr. Davis is now Vice-President, Bechtel 
Corporation. 


studies. 


W. Kenneth Davis 
ee e Bechtel Corporation, San Francisco, Calif. 


put on by industrial companies from 
a wide variety of countries. Other fea- 
tures included exhibits of technical 
literature, a program of movies, eve- 
ning and special lectures, news con- 
ferences, and a variety of informal 
discussion meetings. When one adds 
the delegation meetings, lunches, cock- 
tail parties, dinners, and the scenic 
attractions of Switzerland and France, 
it is easy to see why no one person 
would have time to really absorb more 
than a small portion of what was 
available at the conference. 

The conference was held in the 
United Nations facilities and was ably 
organized and run. Sigvard Eklund 
of Sweden did a magnificent job as 
Secretary-General of the Conference, 
upholding the exceptionally high 
standards set by our own Walt Whit- 
man at the First Conference. 

The First Conference was charac- 
terized by considerable discussion of 
the economics of power reactors, and 
by predictions as to when nuclear 
power might become competitive with 
conventional sources of power in va- 
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A demonstration model of a 
‘figure-eight"’ shaped Stellar- 
ator, part of the U.S. fusion 
exhibit at Geneva. The novel 
shape permits a strong mag- 
netic field to serve as a 
“magnetic bottle” for the hot, 
ionized gases in thermonuclear 


rious areas of the world. 

The discussions at the Second Con- 
ference were significant in that there 
was much less coverage of reactor 
economics, and in that the discussions 
were much more realistic and there- 
fore less optimistic with respect to 
cost and the time scale for the devel- 
opment. This is not to say, as has 
been reported, that there was any 
lack of confidence in achieving eco- 
nomically useful power reactors on a 
reasonable time scale—far from it. 
However, it was clear that the devel- 
opment work during the intervening 
three years had had a sobering effect, 
and that there was now a widespread 
realization of the difficulties and time 
involved, and an appreciation that 
many of the basic economic parame- 
ters can be evaluated only by the 
development projects still under way. 

The general consensus was that the 
first truly economic nuclear-power sta- 
tion would come into operation about 
1965, with perhaps a few units, bene- 
fitting from special circumstances, be- 

continued on lower half of page 68 
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“_.. the utilization of fission energy 
as a source of power is settling 
down into conventional channels 
of new product development.” 


continued 


types were disclosed, and all indica- 
tions are that no such machines have 
been evolved since the last Geneva 
conference. Most of the reactor pa- 
pers have been abstracted and di- 
gested, and the entire proceedings 
will, of course, be available to those 
interested in details. 

From the chemical engineering 
point of view, the inent facts 
seem to be that the utilization of fis- 
sion energy as a source of radiation 
(for test reactors), and as a source 
of power, is settling down into the 
conventional channels of new process 

t. Some of the major ques- 
tion marks of three years ago; e.g., 
what are likely to be imum fuel 
cycles? what is likely to 


sustaining fusion reaction has been 
achieved, 


Reactors 

The large number of papers on fis- 
sion reactors submitted for the pro- 
ceedings and presented orally repre- 
sented an impressive progress report 
on the development of irradiation fa- 
cilities and on the application of nu- 
clear energy to the problems of power 
generation. Essentially all the prog- 
ress reported, however, was in the con- 
struction of plants of the de- 
scribed at the 1955 conference, in the 
operation of similar types of plants, 
or*in the investigations of hybrid ma- 
chines (such as CO, cooled—D,O 


moderated ). No basically new reactor maximum 


fuel life?, how advantageous is fuel 
enrichment?, what reactor type is op- 
timum?, etc.—are all still with Sheeg 
M important questions have 
e.g., a boiling reactor 
be operated without high level con- 
tamination of the turbine? What is 
the coolant decomposition problem in 
an organic (fluid) moderated reactor? 
Can reactors be operated at full power 
day in and day out as base load 
plants (without spurious scrams)? It 
is clear that “reactor engineering” and 
construction can be done by any 
country that has an advanced indus- 
trial technology. Thus the problems of 
reactor safety are already of world- 
wide concern. During an informal ses- 
siun on reactor safety (proceedings of 
the informal sessions are not avail- 
able) it became clear that those coun- 
tries that have major reactor installa- 
tions all face the same systems of 
control, and to some extent use the 
same systems of control and check. 
USA, USSR and UK representatives 
discussed the use of advisory commit- 
tees as a safety device and the prob- 
lems produced for the reactor de- 
si as a result of such committees. 
ile the problems and the treat- 
ment of these problems seem almost 
universal, the solutions arrived at are 
not. While most reactors built near 


at least at the start, are in industrial- 
ized countries which have large elec- 
tric distribution systems, which can 
accept large power units because of 
size and rate of load growth, and 
which have industrial } which can 
provide a high load factor for the 
nuclear units, Distributions in fuel 
availability and cost are somewhat 
secondary to these factors, although 
competitive conventional fuel costs 
are an important factor. The cost of 
nuclear power rises so i i 

decreases in size and load factor that 
even high conventional fuel costs still 
do not justify small nuclear-power 
stations. It is also true that most of 


« + underde- 
veloped countries 
need many things 
before they need 
expensive nuclear 


continued 
ing economically acceptable before 


that. It was a commonly shared belief 
that by about 1970 nuclear power 
would be fully competitive in many 
areas of the world, and in general use. 
There was a real appreciation of the 


nificant ones, were from the U.S.S.R., 
the U.K., and the U.S. 

It was apparent that the U.K. was 
putting a ‘past deal of effort into 
essentially one approach, that the 
U.S.S.R. was putting a great deal of 
effort into a similar approach and ex- 
ploring others, and that the U.S. had 
a broad program covering a variety of 
approaches including those forming 
the basis of the U.K. and U.S.S.R. 

rograms. The U.K. program is 
conte experimental, the U.S.S.R. 
program includes some exceptionally 
good theoretical work, and the U.S. 
program is fairly evenly balanced be- 
tween experimental and theoretical 


problems and the vast amount of 
work to realize these goals. 

At the First Conference there was 
also a great deal of discussion of the 
usefulness of small power reactcrs in 
underdeveloped countries. The impres- 
sion was created that nuclear power 
would be of special usefulness and 
significance in such areas. There was 
little discussion of this subject at the 
1958 Conference, but again the con- 
clusions from such discussions as were 
held were much more realistic. It has 
‘become clear that the economics of 

wer reactors are greatly influenced 

y size and by the load factor, and 
that the most attractive applications, 
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‘ surprising aspect is that papers on this 


work. 


/ 


the so-called “underdeveloped” coun- 
tries need many other things before 
they need relatively e ve nuclear 
power. 


Controlled thermonuclear 
reactors 
The most significant aspect of the $ 
1958 Conference, at least as seen at 
this time, was the declassification and , 
discussion of research work on con- 8 
trolled thermonuclear reactors. One * 


subject were presented by scientists 
from thirteen countries. However, the 
bulk of the papers, and the most sig- 


E. 1. Dotvokhotov (USSR) reports on 
controlied thermonuclear reaction 
studies. 
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Above, the exterior view of Geneva's 
Palais des Expositions where the 
Atoms for Peace commercial and in- 
dustrial exhibit was held. Right, an 
overall view of the U.S. section of 


the commercial exposition. 


populated areas in the United States 
utilize containment vessels, this is not 
the case in either Russia or England. 
The British depend on an “inherently 
safe type of reactor” and the Russians 
stated that any reactor they built near 
a populated area was safe; if it wasn’t 

e, they built it in a remote area. 
There was little discussion as to how 
much the cost of containment in- 


fluenced the various philosophies. 


Fuel reprocessing 
The field of fuel reprocessing, while 


of major importance in the utilization 
of fission energy for power produc- 
tion, was not a major part of the 1958 
Geneva Conference. This was largely 
due ta the amount of material pre- 
viously presented on this subject at 
the Brussels Conference of 1957 on 
reprocessing of irradiated nuclear 
fuels. Any country with a substantial 
chemical industry can design and 
build a suitable solvent extraction 


Courtesy Atomic Industrial Forum 


plant for the of spent re- 
actor fuel. Further, all countries with 
major reactor programs also have sig- 
nificant fuel reprocessing programs. It 
was Se pe clear from the papers pre- 
sented, and from the discussion, that 
since the primary objective of fuel re- 
fonains was either the recovery of 
imited amounts of enriched uranium, 
or, more generally, the recovery of 

on top of page 70 


Some concern has been felt about 
the wisdom of investing huge sums in 
the development and construction of 
fission reactors if controlled thermo- 
nuclear reactors were likely to dis- 
place them im a few years. The de- 
classification and diseussions should 
have laid this worry to rest, at least 
for the present. 

Although a great deal of work was 
reported on, it was clear that a true 
controlled thermonuclear reaction 
arising from the heated plasma has 
not yet been accomplished for any 
length of time—whether for micro- or 
milliseconds. It is also evident that 
the accomplishment of such an event 


is only the beginning in the research 


and deve t necessary to uce 
a practical machine that will give a 
continuous supply of er and an 
output which is larger than the input. 
It will be an even longer time re 
such a device becomes economically 
competitive with fission reactors or 
conventionally fueled power plants. 
Fusion power plants are likely to be 
expensive and to be extremely large 
as far as can be foreseen today. They 
will also have problems of radio- 
activity and shielding, and so will not 
differ from fission reactors in this 
respect. 

However, it must be observed that 
the scientists and engineers working 
on controlled thermonuclear reactors 


OVOJAOS 


. ments, and in the desi 


are generally optimistic about the 
long-term result. The U.S.S.R. theo- 
retical work casts some doubt on the 
possibility of utilizing the deuterium- 
deuterium reaction but the use of 
deuterium-tritium reactions seems fea- 
sible theoretically and practically. 

The consensus was expressed by 
Edward Teller when he indicated that 
he e ted eventual success but did 
not think controlled thermonuclear 
reactors should be counted on for 
power during this century. 


U. S. Presentation 


The great breadth and depth of the 
U.S. program for the development of 
nuclear power was well evidenced by 
the contributions of U.S. scientists and 
nw and by both the scientific 
and commercial exhibits. Broad and 
substantial pivgress was described in 
the development of basic technology, 
in the design, construction, and opera- 
tion of a variety of reactor experi- 
and con- 
struction of a substantial number of 
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The USSR’s thermonuclear installation ALFA, 
which will be used for physical research 
work on plasma. The toroidal chamber has 
large diameter of 4.5 meters. 
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weapons-grade plutonium, the use of 
solvent extraction is almost 
universal. There was little indication 
that the requirements of nuclear pow- 
er see and their fuel cycles is what 
is directing the route that most fuel 
reprocessing research is taking. 

While most countries seem to be 
able to find solutions to the problems 
of plant design and ation, none 
of countries seem to have found 
solutions to the very serious prob- 

ety in fuel reprocessing plants. 
large volumes of fission product 
wastes generated by the solvent ex- 
traction plants are all presently being 
stored either as generated, or in a 
somewhat concentrated form while 
awaiting a suitable ultimate disposal. 
Infinite custodial storage rather than 
environmental dispersion seems to be 


ing plants. 


“.. none of the countries seem to 
have found solutions to the very 
serious problems of waste disposal 


the likely route, but technical and 
economic feasibilities have yet to be 
demonstrated. 

The blem of nuclear safety in 


blems of chemical opera 
0 description and dis- 
cussion of the 1958 accident at the 
Y-12 Oak Ridge The serious- 
ness of this type of problem has been 
again emphasized by the recent (De- 
cember, 1958) death at Los Alamos 
following another such incident. The 
limited ion is probably due to 
the lack of solutions to the problems 
rather than to classification limitations. 


orem aspects of raw materials. 
ormation with considerable detail 
and scope was presented by Canada, 
France, and United States on current 
refining technology of uranium. These 
countries also contributed papers on 
their newest developments in urani- 
um processing for new production 
plants. The U.S.S.R. papers were few 
and icuously narrow in scope. 
Within. this limitation it was appa- 
rent, however, that the Russians have 
worked along lines which represent 
some of the improvements introduced 
some time ago by the United States 
in its uranium ing operations. 
An interesting note on raw mate- 
rials was the two to four fold lar 
uranium ore reserves forecast at 
conference than in 1955. The revised 
figures show a likely availability of 
2 to 4 million tons of uranium 
high grade ore reserves in the free 
world and the order of 10 million tons 
of uranium from the total world re- 
serves of similar grade ore. At 30 per 
cent burnup which might be achieved 
by use of breeder reactors, the 10 mil- 
lion tons of uranium is equivalent to 
8 times the world’s estimated coal re- 
serves of 10,000 billion tons, The 
world’s reserves of thorium have been 
estimated to be at least 500,000 tons. 


large-scale re reactors. It 
seemed that could be little ques- 


tion about the amount of progress 
since the First Conference in 1955, 
which took cg shortly after the 
initiation of U.S. civilian power- 
reactor-development program in 1954. 

It was only in the area of the appli- 
cation of nuclear power on a com- 
mercial basis, the total nuclear kilo- 
watts, that the U.S. appeared to lag 
behind the U.K. and the U.S.S.R. 
This results from two factors: one is 
that it is more difficult for Bers 
power to compete with tively 
cheap and abundant supplies of con- 
ventional fuels in the U.S.; and two, 
a reason not often ted, is that 
it is easy for the U.K. and U.S.S.R. 


governments to lay out large, long- 


range future programs since the power 
industry is entirely government con- 
trolled in these countries. This does 
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. . Despite lack of evidence of 
real progress . . . the USSR plans 
for development and construction 
of experimental power reactors 
appeared to be well thought out 
and very sound technically.” 


enigma and has been with 
varying in 
US.S.R. essentially nothing about 
its over-all nuclear-power i tions 
program as it had on previous 


The Russian on 
were of quality but 
by no means outstanding and did not 
indicate substantial progress. In this 
respect they were a considerable dis- 
appointment. The U.S.S.R. also ad- 
mitted that it had not placed any new 


power reactors, experimental or other- 
wise, into operation since before the 
First Conference, and this was a 
source of considerable surprise to 


everyone. 
i i after having conceded 
that it had no new reactors, the 
U.S.S.R. tried to make a splash with 
the announcement ( ly of crit- 
icality) of a 100,000 ekw. power re- 
actor but this statement did not have 
much lasting impact since this was 
clearly a new plutonium ction 
reactor set up to recover by-product 
in a very inefficient manner. 
stated steam conditions were 
365°F. saturated. 
Despite the lack of evidence of real 
rey it is still true that the 
S.S.R. plans for development and 
construction of experimental power 
reactors appeared to be well thou 
out and very sound technically. 
vernment is following a number of 
erent approaches, is covering the 
netessary technology adequately, and 
proceeding through a logical series of 
experimental reactors in series with- 
out seeming to to 
many wer plants prematurely, 
applications 
are clearly contemplated as soon as 
‘agree in the governmental am. 
general, the Russians to 
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q and nuclear safety in fuel process- 
| 
it chemical plants while recognize 
a The informal session on criticality 
Raw materials 
| In contrast to the 1955 conference 
the second Geneva Conference in- 
Se a cluded many papers 6n the chemical 
io continued not mean that the actual nuclear 
| capacity in the U.S. will be less than 
ae in the U.K. or the U.S.S.R. in ten or 
fifteen years, but only that whether it 
will be or not depends on success 
with the development rather than gov- ‘ 
ernmental planning. 
U.S.S.R. Presentation 
The U.S.S.R. presentation at the 
. Conference was something of an 
occasions 
= 


Isotopes 
Within this broad the radio- 
isotopes predominated at the confer- 


ence. It was abundantly clear that 
application of these materials has be- 
and growin business. 


and ionization sources provided by 
radioisotopes. Based on reports given 
at the conference it was estimated 
that the use of radioiso’ resulted 
in current annual savings of 400 mil- 
lion and 250 million dollars by United 


States and Soviet industries, respec- 


ve been 


However, one form of radioisotope 
application has had considerable di‘- 
ficulty in getting away from the post. 
It is that of ionizing radiation. In 
spite of numerous attempts to find 
economic applications of ionizing ra- 
diation in the chemical industry, there 


graft Studies of ioniz- 
ing radiation in the food and pharma- 
ceutical industries have not yet re- 


uct quali 
arnt conference included 
description of as well as 


plans for the isolation of individual 


attractive price ia 


though they had papers on this sub- 
ject at the conference, no outstanding 


NUCLEAR FUTURE 


claims of panied the 
reported results. With regard to other 


isotope separations, the principal in- 
formation was that offered the 
United States on its with 


the Savannah River Plant for heavy 
water production. 


same in 1958 as in 1955 although the 
forecasts were not the same, During 
the three years between the two con- 
ferences, considerable sobering up has 
occurred from the 1955 binge of op- 
timistic economics and predictions of 
time schedules for competitive nuclear 


- plants, A reasonable 
is to reduce the cost of nuclear 
plants to that of conventional plants. 
Therefore, any savings must be real- 
Most of the papers which discussed 


Photo Courtesy United Nations 


Above, members of the Czech dele- 
gation relaxing on the Palais grounds 
during an interval. Left, A.I.Ch.E. past 
president Walt Whitman, secretary- 
general of the 1st Geneva Conference, 
talks with G. Gregoire (far left), and 


say when the , end-product 
er stations conte scheduled to be ag 
pleted. 

In its breadth, the of reactors 
being developed, and in the 
approach, the U.S.S.R. reactor devel- 
opment ey is remarkably similar 
to the U. S. Unless the 
Russians are consistently 
holding back technical reports on 
pro , not by any means an im 

i i ity, it must be concluded ons 


sibility, 
U. S. has increased its technological 
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C. J. Mosbacher (far right), UN in- 
formation officer. 


lead over the U.S.S.R. in the past 


three years. 

Great interest was evidenced in the 
U.S.S.R. nuclear- icebreaker 
Lenin which has launched and 


which will be powered with three 
pressurized water reactors. The third 
is for use which 

t reliability we ve experi- 
marines. Since the reactors in the 
Lenin are similar to those used by our 


submarines the lack 

The Russians were several 
times about the 100, ekw. power 
station Blokintsev, at the 1955 Confer- 
ence, stated would be in operation by 
1956, but there was no real explana- 
tion for the fact that such a plant has 
not been put into 
a similar plant is apparently still 
planned or under construction. 


U. K. Program 


The U. K. reactor has 
been extensively covered in recent 
yeas, particularly the plans to build 
a large es capacity. 
However, some fairly important as- 

during the Conference 

It was admitted that there were 
problems with natural uranium fuel 
elements in gas-cooled reactors and 
that the U. K. ce did not ex- 
tend beyond 1300 MWD/T burn-up 
although they were selling such re- 
actors based on 3000 MWD/T fuel 
life. It was also brought out that there 
are safety problems at high burn-up 
continued on lower half of page 72 
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has been little success reported thus 
far. Some promise was indicated in 
Economics 
The economics of power generation 
ing wastes, However, for such uses as_ by fission reactors appeared to be the 
away. 
= The conference offered some inter- 
petroteun produc- esting papers on special isotope sepa- 
tion fields confer- rations. Perhaps with the hope of stim- 
ence, as one, ulating at least some of the Big Three power. No one is yet making com- 
to do likewise, the French presented petitive power but ‘the cbstackes are 
it appears that they have made wider retical and imental work on the that the capital costs of nuclear power 
use of these materials in the heavy separation of U-235 aseous diffu- ait, 
metallurgical industry than we have. sion. They also mesh Np intent to future, be substantially cheaper than 
build a production plant for this pur- ; 
pose. Some time ago the Germans j 
were reported to have developed ura- 
nium isotope separation schemes of 
| Navy, there is, of course, much specu- 
| 


continued 

economics were optimistic about fuel 
cycle costs and predicted longer fuel 
life, lower fabrication and processing 
costs, and economically feasible solu- 
tions to waste disposal problems. 
However, this same degree of opti- 
mism was not reflected in the tech- 
nical papers on the subjects. 
While reactors are being built by pri- 
vate industry so that actual costs can 
be determined and evaluated, essen- 


tially all fuel cycles are government 
subsidized, either directly or indirectly, 
so that at present it is almost impos- 
sible to determine the true cost of the 
fuel cycle of power reactor. Since 
these costs cannot be determined, it 
is very difficult to predict uture costs, 
or to evaluate the expressed optimism. 
Technical exhibits 

in the scientific exhibit which was an 
important of the conference. 
Among these the United States ex- 
hibit was outstanding. As was the 
case with the technical sessions, Fu- 
sion was the “main attraction” at the 
U.S. technical exhibit. 
help but be impressed by the array 
ied. At the same time one was im- 


itude of the prob- 
all the effort and 


the ma 


ingenuity that could uce these 
machines had not a single 
fusion neutron 

The United Kin and France 


also had impressi 
U.S.S.R. exhibit was much less com- 

rehensive in coverage than the other 
ens previously mentioned but, for 
some reason, did include a model of 
Sputnik III. 

Apart from the conference, there 
was a large commercial exhibit dis- 
aoe in downtown Geneva. Here 

United Kingdom exhibit domi- 
nated. This, together with exhibits 
from the other European countries, 
indicated considerable competition for 
American industry which also had a 
substantial exhibit. 


due to positive temperature coeffi- 
cients resulting from high plutonium 
build-up. 

There was also some discussion of 
Sir Christopher Hinton’s earlier state- 
ments that the natural uranium, gas- 
cooled, graphite-moderated reactors 
are too expensive to build to be con- 
sidered beyond a certain point in the 
Electricity Generating Board's 
grams. The U. K. indicated that it 
was developing advanced and hi 
temperature gas-cooled reactors 
all of these require the use of enriched 
uranium, and the high-temperature 
reactor will necessitate the use of hel- 
ium available only from the U. S. or 


by extraction from the 
atmosp: 
The U. K. is not devoting much at- 


tention to other reactors 
except the fast and there was 
a noticeable lack of optimism about 
the short-range development and use 
of fast breeders. The Dounreay fast 
breeder is now scheduled for opera- 
tion in 1959. The U. K. is studying the 
gas-cooled, heavy-water moderated, 
natural-uranium-fueled reactor but 
has not arrived at a conclusion on it. 
The U. K. has made studies of the 


sodium-cooled, graphite-moderated 


actor but has not decided to pursue 
the development of this type of re- 
actor. 
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Programs of other countries 


comeing ropes se 


clear-power plants which will produce 
plutonium and some power and they 
also have a small one already in oper- 
ation. The big units have prestressed 
de France is well 


build nuclear-power units 
about 18 months apart and to 
each of them somewhat di 
until they find a satisfactory and 
economical design. It is considering 
water-cooled reactors in connection 
with the Euratom program. 

The French described considerable 
work on uranium enrichment by gase- 


of high 
t— obviously i 
ity. They announced the start of 
construction of a medium-sized . 
ous diffusion p 

France and the intent to build larger 
ones. Such a program will do much 
to reassure other countries concerning 
enriched uranium supplies if they 
purchase U. S.-type reactors requiring 
enriched i 


uranium. 

Italy has been active with plans to 
build nuclear-power It pro- 

to ase p 

. S. and U. K., but to develop its 
own capabilities as much as possible 
at the same time. Work started on a 
U. K. gas-cooled reactor just prior to 
the Conference, and a second project, 
that of Senn, was discussed at the 
Conference although the decision to 
use a boiling-water reactor was not 
announced until afterward. A third 
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Courtesy British Information Service 


| 
| 
intial progress which has orten gone 
| almost unnoticed. The French atomic 
ized by imagination and boldness. 
The French are two 
continued -cooled, hite- erat nu- 
power plant of a _ different 
design and is starting a second with 
; , still another design. EDF plans to 
; plant proposed for early construction 
in Italy is a pressurized-water reactor. 
| There is also great interest in nuclear 
ship propulsion in Italy. 
A tremendous interest is shown in 
eae nuclear-power development in West | 
The 135-ft. sealed 


W. Kenneth Davis 


The formation of EURATOM 
and the joint US/EUR- 
ATOM nuclear power 
received scant formal 
at the recent Geneva Conference 
but were clearly considered of 


great im in informal dis- 
cussions by delegates to the Con- 
ference. 


While there are many details 
remaining to be resolved, as well 
as further Congressional reviews 
required, it seemed to be the con- 
sensus of the U.S. industrial 
sonnel that the joint US/EUR- 
ATOM program could be a very 
significant orward 
business opportunities but also a 
proving ground for intermediate- 
—_ U.S. nuclear plants under 

istic conditions of use. 

The largest im ent, as was 
the case in the domestic program, 
was considered to be the question 
of third party liability. This is com- 
plicated by the fact that U.S. de- 
velopers and manufacturers have 
more to claims than com- 
petitors from many other countries, 
and also by the fact that in an area 
such as Europe, indemnification in 

any one country is not likely to be 
adequate with other countries so 


by. 


U. $7 EURATOM: real stimulus to 


U. S. nuclear power industry 


eral solution is necessary for a 
broad and successful ; and 
the Organization for European "Eco- 
nomic Cooperation has taken steps 
to try to resolve the problem 
an international conven- 


some plants 

( government sponsored 
ts) wif probably proceed be- 
ore any solution is reached 


ual negotiations between 
.S. developers and manufacturers, 
and the ts involved. 
This, however, will be a compli- 
cated process. 
Meanwhile, U.S. manufacturers 
are actively promoting nuclear 
plants in Western Europe. Many 
pee up jointly-held com- 
for nuclear components pre 
ect participation. The ge 
ive is to make maximum use 
of E ca ties for manu- 
tion and installation, and to provide 
the minimum ipment and ser- 
vices from the U.S. This leads to a 
minimum uirement for scarce 
dollars as well as to a reduction 
in nuclear plant costs. However, it 
does not provide much in the way 
of business or experience for those 
U.S. firms supplying conventional 


equipment and services such as 
design and construction. 

Providing that the program is 
carried out in a flexible manner, 
and is not hampered by excessive 
red tape and extended reviews, 
it appears capable of ree: a 
real stimulus to the U.S. nuclear 

er indus and establishing 
Us. reactor tebeslngy firmly on 
an international basis. It may be 
added that there is little, if any, 
apparent reluctance to utilize en- 
reactors as developed in the 
United States. 

It is important that the US/ 
EURATOM program, while based 
on providing research and develop- 
ment assistance, loans, and an ac- 
ceptance of some financial risks, 
gram, thus should to 
truly economic reactors which can 
be utilized in the very ambitious 
future EURATOM program with- 
out costly, continuing U.S. finan- 
cial assistance. 

The United Kingdom, which did 
much to stimulate the proposed 
US/EURATOM program by their 
claims for their reactors, but who 
have not generally supported the 
EURATOM ys are now try- 
ing to negotiate for a joint US/- 
EURATOM program. The details 
of these discussions are not known. 


and many ams are get- 
ting way there. These 
industry or the states since is 
no atomic energy law in Germany as 
yet. German interests range from the 
simplest kinds of power reactors up 
to very exotic types. It is too early 
yet to say just what the path will be 
in Germany, but the country appears 
mere of making D now that 
is spotting facilities and is well 


The Canadians have been 
their development effort to the co 
water, moderated and cooled, natural- 
uranium-fueled reactor because of 
their resources of natural uranium and 
their belief that this of reactor 
can compete with ir relati 
cheap sources of conventional 
and hydroelectric power. Work on an 

rimental reactor is at 

the over-all 
to take quite a while. 


Japan is continuing negotiations for 


a U.K.-type reactor and a small 
sees large-scale use of nuclear power 
before long. Norway, Sweden, Neth- 
erlands, Switzerland, Belgium, and a 
few other countries 
their own reactor devel t 
anticipating purchase of reactors or 
components in other countries. Spain, 
Portugal, and some of the South 
American countries expressed interest 
in the use of power reactors. 


Conclusion 


This review has necessaril 
quite general and has an Bore 
power reactors despite the many 
other important subjects discussed. In 
fact, one obvious conclusion is that a 
Conference as big and as complex as 
the 1958 Geneva Conference is just 
too large to be really effective. How- 
ever, it must be concluded that it was 
effective in iding much material 
for later and some data from 
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the U.S.S.R. which would probably 
not otherwise have been obtained. 
Due to the widespread declassifica- 
tion there was virtually nothing really 
new disclosed at the Conference, and 
even in the area of controlled thermo- 
nuclear processes the disclosures while 
interesting were hardly sensational. 
It does not appear that there can 
be any question but that the U.S. 
leads the world in its development 
programs in both fission and fusion 
power and in the broad application of 
as energy to a wide variety of 


wo the sobering effect of three 
years of hard work there does not 
really appear to be any doubt but that 
nuclear power will be successfully de- 
veloped for economic use in the fore- 
seeable future. The next conference, 
if one is indeed held about 1961, 
should see this goal near accomplish- 
ment. 
Presented at A.Il.Ch.E. meeting, Cin- 
cinnati, Ohio. 
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W. A. Rodger 


to Technology 


GUIDE 


Chemical 


Engineering 


U 


Ha 


involved are fluid-bed reduction of 
advancements U0O,, ribbon-screw hydrofluorination, 
flame-reactor conversion of UF, to 
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It seems likely 
(496 and 498) 
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of 
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ectly at 
pers 
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It has 
obtain 
an 
available f 
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orally 


States. 


ing in 
t in May, 


there th a method bein 
Symposium on Chemical R 
the sub- 
ject up to 
were given 
uranium ores 
in the 


now clear that little new cn 
a of newly 
, to the fact 
date at that time. 


to the fact that, unlike 1955 
was not 


part 
there 
declassified 


It is by 


material was presented at the 1958 
ing which brought much of 
sired end products. In paper 512° pilot 


Geneva Conference. This was due in 


the field of separations 


: 
— 
Tho 2008 wes les of alkaline 
characterized by the submisgy ibed. cesses for the 
¥ | sumber of 7 all of UF, from 
segments of the fiel 
the submission of papers fro f 
Bes ber of smaller foreign cour ah 
scribing work which in ge 
ph had be UF,, and product UF, condensation. 
y; Chemical efficiencies of 99% and ura- af 
ported. The UF, product has a purity 
The newest US plant for the pro- 
o duction of UF 
Welden Sprin 
1c scribed in paps 
aspects Of velopment wo 
moving-bed re 
and on 


Russian paper, 2063°, discussed the 
possibility of extracting uranium from 
natural waters containing low con- 
centrations of the element (0.06 mg/ 
liter). Coprecipitation, sorption, and 
extraction processes were considered. 
It a that the work was done in 
1952 and 1953. 

France disclosed the location, pur- 
pose, and raw materials of her various 


ore- ing plants (1254°). Acid- 
is used, followed 
by direct precipitation of a uranate, 
or a uranous e, and by ion 
Israel (1609) recovers uranium in 
the Negev as a by-product from the 


Opening meeting in the Assembly 
Hall of the Palais des Nations. 


production of dicalcium phosphate. 
Process descriptions and flowsheet 
were given. Studies on the processing 
of their domestic ores were also re- 
ported a (1361) and Y 
slavia 
The a used by their respec- 
tive countries for preparin ura- 
nium tetrafivoride, from pat 
trates were reported by Canada 
(229°), France (1252°), and India 
(1668). The Canadians pelletize UO, 
and reduce it in a 20-cm.-diam. shaft 
furnace. The UO, which remains in 
the form of pellets is charged to a 
similar reactor for hydrofluorination 
with anhydrous HF. The French re- 
ported a production of 300 tons ura- 
nium in 1957 at Le Bouchet. In India 
the ore coneentrate is obtained as a 
by-product of the thorium industry. 


Two used in the United 
Kingdom for thorium extraction 
(1468°, 1526) are based upon the 
sulfuric acid breakdown of monazite, 
followed ively by selective pre- 
cipitation thorium oxalate or by 
upon cellulose phosphate. 
A third involves the pretreat- 
ment of monazite with dilute acid to 
render it more amenable to subse- 
quent alkali breakdown. Two new 
sources of thorium are available: Ni- 

thorite ore, consisting mainly 
of thorium and zirconium silicates, 
and the barren liquors from several 
of the Canadian extraction plants. In 
all cases where reactor grade thorium 
is required an additional purification 
stage is necessary. This is gener 
based on solvent extraction 


from Madagascar ore at the Le Bou- 
chet plant (1251°) and in India 
domestic monazites are quite available 


(1670°). 


Processing 

Solvent Extraction. Not unexpect- 
edly, numerous papers were 
on the subject of solvent extraction. 
The basic US review paper (2409°) 
discussed improvements in the sol- 
vent-extraction process including the 
recycle of wastes, the use of temper- 
ature differentials to improve fission 
product decontamination in Purex 
processing, alternate concentration 
processes for both plutonium and ura- 
nium product streams, and solvent- 
extraction processes for thorium and 
for highly enriched uranium. There 
is a section on chemical and radiation 
damage of solvents and on the use of 
potential new solvents such as organo- 

Direct maintenance expe- 
rience has been ob in the Matal 
Recovery plant (four years), the Tho- 
rex Plant (seven years) at Oak Ridge 
(536°), the Purex hot solvent-extrac- 


tion pilot plant (516) at Hanford, 


Plant on zirconium alloy fuels (526°). 
At the last-named plant, complete de- 
contamination and recoveries of 99.7% 
of the enriched uranium were 


achieved. R costs for this fuel 
are high because of the small quan- 
tity of material . 

The effect of temperature on the 


Purex process was investigated in 
miniature mixer-settler units (519). 
Operation of a two-cycle uranium- 
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235 process at 70°C. gave consistent 
decontamination factors of 2 « 10° 
to 3 X 10° at 30°C. At 


com 
30°C. the fission- uct 
whereas at 


70°C. it is zirconium-niobium. This 
suggests the possibility of using a 
dual scrub section, one operated at 
low temperature to remove zirconium- 
niobium, and the other at high tem- 
ature to remove ruthenium. In 
boratory studies one solvent extrac- 
tion cycle with dual temperature scrub 
section combined with adsorption or 
ion exchange processes for both prod- 
uct streams achieved decontamination 
factors equal to or greater than the 
two-cycle Purex process. 

A Russian paper (2182°) described 
the ing of fuel elements from 
the first atomic power station in the 
USSR. The fuel element is 88 wt. % 
uranium-molybdenum (9% Mo) and 
12 wt. % Mg. It is clad in stainless 
steel. Stainless steel is removed me- 
chanically. The declad fuel element 
is dissolved in nitric acid containing 
ferric nitrate (6 g./liter) or phosphoric 
acid (20 to 40 g/liter). The feed 
solution is 5 M nitric acid and con- 
tains 70 to 120 g./liter uranium. Re- 
covery and decontamination are ef- 
fected by solvent extraction using a 
20% solution of TBP in kerosene. 

The British have operated a chemi- 
cal plant located at Windscale for six 
years (307°). It is a liquid-liquid ex- 
traction plant which employs £ di- 
butoxy diethyl ether (Butex) for the 
primary separation and for uranium 
purification, and TBP in kerosene for 
purification. The British 

ve built plants for processing en- 
riched uranium at Dounreay (82°). 

The French solvent-extraction pilot 
plant at Fontenay-aux-Roses (1172°) 
and the design and construction of 
the Marcoule plant (1174) were cov- 
ered as was design of the Nor- 
wegian-Dutch (JENER) solvent-ex- 
traction pilot plant (585°) which will 
have a capacity of about 3 tons/yr. 
Sweden has worked on a method of 
using a silica gel column to replace 
the uranium-plutonium partition col- 
umn in a Purex flowsheet (144°). 
None of these descriptions, foreign or 
domestic, presented anything very 
new. 

Non-Aqueous Process. 
Nearly all of the papers written on 
the subject of nonaqueous separations 
ing were from the United 
Sates. Two review papers (539 and 
2388°), were given on the various 
continued 
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phosphate ( A process 
ar. —F making thorium metal is based on the 
AP chlorination of thorium oxides sus- 
pended in a sodium chloride-potas- 
= hb’ sium chloride melt, using chlorine in 
| 
~ 


Technology at 
Geneva Conference 


continued 
fluoride volatility processes being 
studied in the United States. Processes 
employing bromine trifluoride and 
chlorine trifluoride for the dissolution 
of natural uranium were discussed, 
as were fused salt processes for alu- 
minum, zirconium, and stainless steel 
fuels, Recent work on the chemistry of 
plutonium hexafluoride which may 
permit the extension of volatility proc- 
essing to fuels containing significant 
uantities of plutonium was also in- 
duded. Aircraft Reactor Experiment 
fuel has been processed in a volatility 
pilot plant (535). The fuel consisted 
of a fused salt 22.8 wt. NaF, 69.5 
wt. % ZrF,, and 7.7 wt. % UF, which 
melts at 525°C. The uranium was 
about 90% enriched. Essentially com- 
plete decontamination of the low level 
of activity in the fuel was realized 
and 97% recovery of product was ob- 
tained with only 0.01% being found in 
the waste salt. The Russians also pre- 
sented a paper on the chemistry of 
plutonium fluorides (2208). 

Recent developments in 
lurgical processing, particularly the 
work directed toward the develop- 
ment of the pilot plant for the Ex- 
perimental Breeder Reactor-II (EBR- 
II), were reviewed in papers 1795°, 
541, 538, and 529. The recent devel- 
opment work on melt refining and 
other pyrometailurgical processes has 
been encouraging and design of 
the fuel-recycle facility, which is a 
circular shielded cell containing an 
inert atmosphere, is well along. Work 
on pyrometallurgical processes other 
than melt refining, particularly those 
which are based on fractional crystal- 
lization from liquid-metal solvents, 
was reviewed in papers 540 and 517. 

The British (32°) are working on 
the melting of uranium in contact 
with liquid calcium in tantalum cru- 
cibles. Distribution coefficients for 
plutonium, uranium, rare earths, and 
some fission products were given over 
a range of concentrations and tem- 

atures. 

Considerable interest in fluidization 
has developed in the atomic energy 
field within the last few years, and a 
number of applications are under in- 
vestigation. Recent developments have 
opened the way toward applying 
fluidized-solids techniques to the proc- 
essing of nuclear fuel materials such 
as uranium and plutonium both ir- 


radiated and nonirradiated (542). 


Ion Exchange. Two US papers 
(520 and 1915) described the appli- 
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cation of ion exchange to the isola- 
tion and purification of uranium, plu- 
tonium, and neptunium. The latter 
paper considered the use of anion ex- 
change resins for the processing of 
plutonium. Anion exchange offers a 
marked advantage over cation ex- 
change for plutonium processing. The 
decontamination factors are greater 
than 5 X 10* for fission products and 
5 & 10* for uranium and other met- 
allic impurities. Product concentra- 
tions above 50 g. Pu/liter are readily 
obtainable in a single anion exchan 
cycle. A Dutch paper (1476°) dis- 
cussed mechanisms of radiation dam- 
age in ion exchange resins. Most or- 
ganic ion exchangers are found to be 
stable up to 10* to 10° rad. Inorganic 
ion exchangers are stable to over 10° 
rad. 

Isotope Separation. A surprising 
number of papers were presented on 
isotope separation. Most of the US 
papers on this subject were on 
duction of heavy water. France had 
a considerable amount to say on the 
separation of uranium isotopes. One 
of the US papers (1063) described 
the design of a heavy-water plant to 
operate on hydrogen from an am- 
monia synthesis plant. Another (1065°) 
discussed the final concentration of 
heavy water by distillation and elec- 
trolysis. Operating experience on two 
of the three steps used at Savannah 
River were given, that is vacuum 
distillation and _ electrolysis. India 
(1649°) described a plant under con- 
struction in the Punjab to produce 
14 tons of heavy water/yr. along with 
70,000 tons of nitrogen as nitro-lime- 
stone. It is expected that the heavy 
water will cost no more than $28/lb. 
Israel (1611) described the design of 
the final enrichment distillation sec- 
tion for taking heavy water from 15% 
to 98.8% D,O. This plant has a capac- 
ity of 50 tons/yr. 

In a pare from the Federal Re- 
public of Germany (1002*) the sep- 
aration of uranium isotopes by pres- 
sure diffusion in a free-ex ing jet 
stream is outlined. Experimental work 
has been done with argon isotopes. 
The French (1262°) reported the 
principal results obtained in studies on 
the separation of uranium isotopes by 
gaseous diffusion. They described bar- 
riers made by treating a foil of solid 
solution of gold-silver (40-60) with 
36° Baumé nitric acid, producing a 
barrier with pore radii of about 300 
A° and a permeability of about 8 


10° moles (sq. cm.) (min.)/(cm. of 


Hg pressure difference). Another bar- 
rier with excellent characteristics was 
obtained by the anode oxidation of 
aluminum foil in a bath containing 


sulfuric or oxalic acid. The French 
have also studied barriers obtained by 
fritting finely powdered alumina at 
about 1150°C., and barriers of Teflon 
obtained by rolling an emulsion pre- 
cipitated on a metal mass. The Rus- 
sians (2086°) described an experi- 
mental and theoretical investigation of 
separation of isotopes by diffusion in 
a current of auxiliary vapor, The pa- 
per gives results obtained in 1956 and 
1957. 


Economies 

Fuel Cycle. There is now consid- 
erable interest in the consideration of 
the complete fuel cycle, particularly 
as regards minimizing costs; that is, 
not only must the cost of building and 
operating a reactor be taken into ac- 
count, but also the removal of a spent 
fuel element from the reactor, its 

ing, and return to the reactor 
must be considered. All the pertinent 
pa obtained for review on this 
ibject came from the US. 

Three pa (442, 755, 1838) 
considered the build-up of isotopic 
contaminants during successive irrad- 
iations and recycle of nuclear fuel. 
For U-238 fuels there are two alter- 
natives, either complete decontami- 
nation, which includes long decay 
times to permit contact refabrication 
of fuel elements, or partial decontami- 
nation with remote refabrication. The 
major problem associated with radia- 
tion in natural or slightly enriched 
uranium fuels is due to U-237. It is 
estimated that removal of 25% U-236 
content in a gaseous diffusion plant 
can reduce the n decay time 
for U-237 by 30 i On the other 
hand, the build-up of activities in plu- 
tonium, U-233, or thorium systems 
follows definite patterns and these 
activities cannot be reduced to allow- 
able levels unless excessive decay pe- 
riods are used. For these fuels remote, 
or at least semiremote, refabrication 
facilities will be required. 

Three papers (1016, 1044, 1068) 
analyzed theoretically the fuel cost of 


Table 1. Ground disposal of liquid 
waste at three major production sites* 


Cumu- 
lative 
Cumu- total gross 
lative Beta- 
total emitter 
volume activity 
(liters ) (curies ) 
SavaNNAH River 5.0 108 2.4 X 102% 
Oax Ripce 26X10" 1.0 105 
HANFORD 1.2 X 10% 2.4 xX 


*Paper 1767 
» Not including 2300 curies of I-*** 
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various reactor fuel Based on 
available estimates for present and 
long-range fuel-cycle costs, the follow- 
ing conclusions may be drawn: 

1. Below a reactor feed concentra- 
tion of roughly 1.5% U-235, ma- 
jor savings may be effected in 
the burn-up cost/g. U-235 con- 
sumed by keeping the enrichment 
as low as ible. Above 1.5% 
U-235, the burn-up cost is almost 
independent of enrichment. 

2. For the Th-U-233 cycle and for 
most slightly enriched uranium- 
plutonium cycles, major short 
term emphasis must be placed on 
achieving long exposure levels. 

3. If the plutonium credit is $12/g., 
recycle of plutonium in reactors 
such as the Calder Hall type ap- 
pears economic. 

4. In the long range, the relatively 
high conversion ratios of the 
Th-U-233 cycle makes this cycle 
look particularly attractive in 
heterogeneous thermal reactors. 

Criticality. Two US papers dis- 

cussed the subject of criticality (427 


and 518). The former described the 
production precautions taken in the 
unirradiated processing phases of en- 
riched uranium fuel cycles while the 
latter described some critically safe 
equipment for aqueous aration 
processing. In particular a slab-type 
mixer a continuous solvent 
washer were described in some detail. 

Radiation Utilization. In the rea- 
y near future Co-60 radiation 
could be available at $2.50/kw.-hr. 
including return on investment, elec- 
tron beam energy at $1.00/kw-hr., 
and reactor irradiation at $0.15 to 
$0.35/kw.-hr. (795). Still, no one has 
found a really outstanding use for 
utilization of radiation in chemical 
processing. Two papers (794 and 
797) considered the effect of gamma 
radiation on low-temperature oxida- 
tion of propane and the self-oxidation 
of hydrocarbons. Some foreign irradi- 
ation facilities were described. A 
French facility, (1212°) built in con- 
junction with the high-flux Saclay Re- 
actor EL-3, provides radiation inten- 
sities from 1 to 5 & 10° r/hr. A Rus- 


sian facility (2085°) using 16,000 

gram equivalents of radium as Co-60, 
ives an average calculated dose rate 

of 570 r/sec. It is being used to 

the effect of radiation upon the 

canization of rubber. 


Waste Disposal 


The subject of waste disposal, a 
popular one, uced numerous 


pers from the United States and 
fre The United States 
ad considerable experience in 
the storage of high-level radioactive 
wastes over a number of years (389°). 
Tank storage is admitted to be an 
interim method but the present state 
of knowledge is such that the tech- 
nique has the advantage that the 
wastes are under control, their loca- 
tion is known, and the operating ex- 
perience to date has been oe. 
As an adjunct to storage in tanks 
most operating sites now discharge at 
least some lower level wastes directly 
continued 


At the Scientific Exhibit 


One of the main features at the Conference was 
the Scientific Exhibit in a building specially 
erected on the Palais grounds. Left, some of the 
many visitors enter the exhibit building. The 
U. S. exhibit, one of the largest, devoted a great 
deal of space to various aspects of thermonu- 
clear research in this country. 


Advances made in liquid metal technology were 
presented by Atomics international Division of 
North American Aviation. A liquid metal loop is 
shown here to display the operations of various 


devices involved. 


An animated cutaway model of the 
Engineering Test Reactor in idaho, to- 
gether with illustrated panels, was one 
of the features of the American exhibit. 
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Windscale plutonium producing factory 
at Sellafield, Cumberland, England. The 
filters at the top of each of the 400 
foot high chimneys prevent the escape 
of the last tre-es of radioactive matter. 


Technology at 
Geneva Conference 
continued 


to mora (2351 and 1767*). Twelve 


years of 
nd et Hanford, seven at Oak 
idge, and four at Savannah River 
have demonstrated the feasibility, 
safety, and economy in such 
of some types of liquid wastes at shal- 
low depths. The 


Disposal of waste to the oceans has 
international aspects (2431) and 
there are numerous areas of research 
which must be exhaustively followed 
before the ocean can be considered 
as a safe place for disposal of radio- 
active wastes on a large scale. Both 
the British (296 and 297°) and the 
Russians (2058°) gave papers on the 


sea. In pa 
extensive data on their experience of 
five years in putting radioactivity into 
the Irish Sea from the Windscale 


plant where they have been 

ing radioactivity at the rate of about 
3000 curies/month. They have con- 
cluded that it would be safe to re- 
lease as much as 20,000 curies/month 
at that point. The limiting factor is 
activity adsorbed in a seaweed which 
grows along the Irish Sea coast and 
is eter. and made into a bread 
which is eaten by the Welsh. They 
also describe (296) a survey carried 
out on the south coast of England 
near Winfrith Heath preparatory to 
establishing a new atomic energy site 
at that point. Dyes were used in these 
experiments which were similar to 
“Operation Seanuts” carried out some 
ears ago at Sellafield prepara to 
the of waste at Windscale. 
They have concluded that it will be 
possible to regularly discharge 25,000 
curies a month two miles out to sea 
on the south coast of England. ~~ 

bability the initial di 

amount. 

The Russian paper (2058°) con- 
siders the disposal Of large quantities 
of radioactive waste into the deep sea 
trenches. Their conclusion is that the 
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water in the trenches is rather 
rapidly mixed with surface water and 
that it would not be a suitable place 
for the discharge of large quantities 
of radioactive waste. 

Gaseous wastes at Hanford (397°) 
are treated by the use of fixed bed, 
glass-fiber filters. Silver reactors are 
used to remove iodine from process 
gases and operating data for these 
were given in some detail. 

Fission products maye be retained 
in ceramic glaze fusions (388). It was 
concluded that the most desirable 
product would contain a maximum 
alumina content and as low a flux and 
lime content as fusion requirements 
will allow. Glazes have been irradi- 
ated to levels up to 10° r with no 
indication of detrimental effects on 
leachability. 

Liquid wastes may be converted to 
solids by a fluid-bed calcining process 
(1922*). The operation a pilot 

t which has determined the be- 
vior of fission products during cal- 
cining and the design of a four mil- 
lion dollar plant to be installed at 


ucts from waste streams was consid- 
ered in papers 395, 1179* and 1768°. 
It was ing that the relation of 
fission-product recovery to waste dis- 
posal was more realistically appraised 
in these - For instance, in paper 
1768° it was indicated that currently 
available large-scale wastes contain 
cesium-137 and strontium-90 in con- 
centrations of between 10° and 10* 
pe/ml. To reduce these nuclides to 
drinking water tolerances, minimum 
decontamination factors of 10° and 
10°, respectively would be required. 
Suggested recovery processes give de- 
contamination factors ranging only 
from about 10 to 100. Economically 
competitive processes giving decon- 
tamination factors of 10° may rgd 
be devised but it appears highly im- 
probable that competitive 

giving decontamination factors of 10* 
to 10° can be developed. 


monosodium p' hate, tannin, and 
sodium sulfate plus an organic co- 
agulation additive. Decontamination 
factors ted range from 10 to 
100. Two Russian papers (2024° and 
2025°) outline the treatment of lab- 
oratory wastes. In one case the proc- 
ess used is ion exchange and in the 
other a precipitation and coagulation 
process using ferric sulfate and caustic 
soda 


The British are recovering radio- 

pton from dissolver waste gases 
(309°) by absorbing the krypton in 
CCl, in an absorption tower. Recov- 
eries of better than 99% with volume 
reductions by a factor of 70 have 
been obtained in two separate 6-ft. 
columns. 


Idaho were described. sisting of sible to operate the plant for no more 
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NUCLEAR FUTURE 
The Canadians (195°) gave addi- 
Among the numerous foreign pa- tional data on their nepheline syenite 
ands: waste disposal the French process for incorporation of wastes 
ibed the processing of radioac- into glasses. A complete process de- 
tive wastes at their Marcoule plant scription was given and a cost esti- 
(1178*). The process used is one con- te indicated that it should be pos- 
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Nuclear Fuel Processing 


a challenge 
for the future 


ee eet, ee Efforts by the AEC to attract private industrial participation in the 
irradiated nuclear fuel —_ field have been “singularly unsuccess- 
ful.” This contrasts wi portions of the nuclear energy business, 
for example, manufacture of fuel e elements or reactor components, where 
industry participation has become increasingly significant. In view of 
the genera’ly agreed future growth of nuclear energy use in the United 
States, and the professed desire (1) of the AEC to attract industrial par- 
ticipation in the fuel processing phase, it seems appropriate to consider 
two aspects: 

The technological status of the field at present and that expected 
within the near future. 

The apparent anomaly of the lack of industrial interest at this time, 
and a consideration of the factors necessary to provide for eventual 
industrial participation. 

To answer these questions the author conducted a panel discussion 
symposium at the A.I.Ch.E. Cincinnati Annual Meeting. The session 
featured two four-man panels whose work is reported here. 


J. L. Schwennesen 
Idaho Operations Office—U. S. Atomic Energy Commission 


PANEL A: Future chemical and engineering potentialities 


That the so-called “aqueous” meth- that recent advances in the tech- He expressed the desire to achieve a 
ods of treating and decontaminating nology of solvent extraction processes consolidation of aqueous processes 
irradiated fuels “are destined to re- make it almost a certainty that sol- ay. Sai 6 Somes 
main the major chemical processing vent-extraction processes can be de- fuels differing widely in com 
methods for reprocessing of spent vised which can provide adequate and uranium enrichment leve could 
fuels from power reactors” because of separation from fission in be processed by means of a single, or 
their flexibility, high efficiency, and one cycle, particularly coupled relatively few separate process che- 
advanced engineering status was pro- to other necessary processing steps for mistry schemes. Since the solvent-ex- 
posed by panelist Hill (2). He pro- final decontamination. He also con- traction step for decontaminating fer- 
vided an extensive historical review cluded that the “close coupled” pro- tile or fissionable material is similar 
and analysis of precipitation, solvent cessing plant (to a single reactor) for all irradiated-fuel solutions, the 
extraction, and ion exchange processes would probably not normally be eco- problems in developing a universal 
employed to recover i ted fuels. nomi competitive with a central- process are chiefly those related to 
Further process refinements and | ized processing plant serving many development and use of a universal 
improvements in aqueous processes reactors. fuel-dissolution reagent. According to 


were proj on the basis of exper- 
ience and research and development by panelist lancky made in direction. Most irra- 


was 
(3) 
work currently underway. Hill stated from a more specific point of view. Sart had enaebdiythedunbet 
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by either a nitric-hydrochloric, or a 
nitric-hydrofluoric acid reagent. Such 
fuel solutions, with perhaps some 
composition adjustments, appear ca- 
pable of being handled in conven- 
tional solvent-extraction equi . 
Progress is being made in solution of 
the material-of-construction problems 
for the fuel-dissolving steps. 

The potential for reducing Bs 
investment costs of aqueous 
ing plants was s on the = noe 
by Baczewski (4) since present high 
costs are a deterrent to industrial 
a a His thoughts were 

inked to the conceptual design of the 
AEC Reference Fuel Processing 
Plant (5), Fi 1, which includes 
multiple head-end fuel-dissolving fa- 
cilities, three cycles of solvent ex- 
traction and various auxiliary features. 
He pointed out that reduction in the 
number of head-end dissolving facili- 
ties is a prime area in which to strive 
for cost reduction because of the lar, 
investment required for such facili. 
ties; similarly, a reduction in the num- 


PANEL A: O. F. Hill, manager, Chemical Development, 
Hanford Labs, GE; C. M. Slansky, chief, Chemical Devel- 
opment Section, Atomic Energy Division, Phillips Petro- 
leum; K. C. Baczewski, project process engineer, Chemical 
Plants Division, Blaw-Knox; and Milton Levenson, associ- 


ate chemical engineer, Argonne. 


BACZEWSKI 


ber of solvent-extraction cycles would 
offer an 


previous 
relatively little potential monetary 
saving in Plant construction costs by 
fuel re- 
processes was presented by 
member Levenson (6), who ex- 
plained that knowledge and experi- 
ence of these methods is meager when 
compared to aqueous systems. This 
very lack of knowledge coupled with 
generally excellent performance of 


nonaq 
plants. However, the potential value of 
nonaqueous processes relates to the 
entire fuel cycle, not merely the fuel- 


processing and includes such 
potential ges as “shorter (fuel) 
therefore, lower inven- 


toy charges 
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for fuel storage facilities, . . . less 
stringent critical mass design require- 
ments, . compact (processin 
plant in conjunction with a sin 


reactor, . . . recovering alloying in- 
gredients (of fuel).” 

Fission ucts, Levenson con- 
tends, can bly be removed and 


contained in considerably smaller 
volumes than is possible with aqueous 
processes. He questions whether 
aqueous will be economical 
enough, in terms of the entire fuel 
cycle, to make a sufficiently low con- 
tribution to the cost of nuclear power. 
It is clear that he does not think so, 
and that he believes that nonaqueous 

have sufficient over-all po- 
tential to warrant continued, intensive 
development efforts. ° 


The close-coupled processing 
plant 

In response to a request for ela- 
boration regarding his opinion that 
the “close-coup led t is unlikely 
to be iennecially ible,” Hill in- 


SLANSKY 


LEVENSON 
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git 
of these approaches was discussed by 
aqueous processes sometimes raises 
mental barriers toward consideration 
4 a 
‘ 
| 


... Fundamentally, it is too early to make any sort of definitive cost compari- 
sons between aqueous and non-aqueous methods. 


dicated that he was referring speci- 


tion.” As such, 
cost of a close- 


ship with capacity. He felt that in- 
stead of the investment cost for a 


duction in fuel shipment problems, 


etc. 


Estimated ‘‘total’’ cost of AEC ref- 
erence plant 


number of existing auxiliary facilities 
(laboratory, -house, water-sup- 
ply system, etc.). The estimated cost 
was if constructed “on a 


potential capital cost reductions pro- 
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Figure 1. The block flow diagram of the AEC reference fuel reprocessing plant. 
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processes for certain of the volatility 


processes. 
tion is available, according to Leven- 
son, suggests that capital costs for 
the nonaqueous plants may turn out 
to be roughly similar to those for 
solvent-extraction plants. However, 


q 
all fuel cycle cost benefits such as 


ess development 


research and development money. If, 
on the other a 
me 


reactors 
and economics are to impor- 
tant, nonaqueous processes should re- 


Custodial storage of wastes 
In considering methods for custo- 
dial storage radioactive wastes 
from either 
processes, it appears that one may 
approachin the limiting situations, of 
atively small quantity of extraneous 


Thus, though there undoubtedly will 
be cost differences between processes, 
technologically speaking it appears 
that the custodial storage problem per 
se may be similar in magnitude. Lev- 
enson observed that certain pyrome- 
tallurgi ocess slags containing 
might conveniently be 
cast into a block of stainless steel, 
thus achieving “a fairly good custodial 
situation.” 
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LI 
© most favorable economics to a 
advances forecast in Hill The AEC Reference Processing 
concluded that to a excessive Plant (5) is assumed to be located at Ae 
processing costs, a plant with a an existing AEC site and to use a Be 
throughput of 1 to 2 tons of natural 
‘ or slightly enriched uranium per day lower inventory charges, less stringent 
; to be a minimum capacity critical mass requirements, etc., as 
vig t. Individual reactors do not dis- . outlined earlier. 
meet ths capacity requirement. viding all needed facilities, Beczew. Acceleration of nonaqueous proc- 
in partial mg. shough prefacng his 
i gested that a close-coupled plant with the that he knew At the present time there is no 
oe might really be little more than “a of no detailed estimates, suggested good method for determining the 
4 laboratory-scale ~~ 0” that the Reference Plant cost would relative amount of effort which 
y the actual capi probably be in the $30,000,000 range should be expended for either aque- | 
coupled plant would vary markedly under such conditions (as compared ous Gr 
oe from the classical 0.6-power relation- to the $20,000,000 reference cost ment. If, as may well be the case, 
ne processing costs for reactor opera- watts are tied up in programs for 
large processing plant, the cost for a tion). He observed also that the production of wea materials, then 
small scale, close-coupled plant aqueous process should 
. | might be in the range of that to be continue to receive essentially all the 
expected for a “hot cell” operation. 
Under such conditions a different of auxiliary facilities. 
woul by Slansky, US VS. non-aqueous methods © more sup 
a as important contributing factors, if Fundamentally, it is too early to presently receiving. 
his figures are correct, is the oppor- make any sort of definitive cost com- = The type of fuel-reprocessing sys- 
: parisons between aqueous and non- tem depends upon the type of reactor 
tunity for industry to enter the chem- 
: : aqueous methods. Nonaqueous plants used (an aqueous homogeneous reac- 
a ical processing field at relatively °. a wide of potential tor obviously would not em neg 
low investment cost. He also noted wis’ Geil 
that factors other than strict eco- tion ranging from vary low te of 
: nomics may be involved, ie., familiar- (for certain of pyrometallurgical economics of the entire fuel cycle. 
: ization potential for industry, poten- processes) to very high, even higher 
i tial by-product values, potential re- than conventional solvent-extraction 
| 4 Enriched Liquid 
} Zircex Waste 
| materials. This may e 
‘cae | cause the nonaqueous waste volumes 
i | inherently small to begin with 
while current aqueous 
indicates that waste volumes can B 
materially reduced after formation. 
Low 
lf 
a 
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STOCKMAN STOLLER 


BURMAN 


PANEL B: C. H. Stockman, manager, Research Operating, B. F. 
Goodrich Res. Center; E. B. Gunyou, chief of operations, Atomic 
Energy Engrg., Alco Products; S. M. Stoller, engineering manager, 
Vitro Engrg.; and L. C. Burman, manager, Atomic Energy Devel., 


Engelhard Indust. 


GUNYOU 


PANEL B: When and under what conditions may private industry participate? 


A sufficient volume of irradiated 
fuel would be available between 1965 
and 1970, Stockman (7) estimated, to 
allow a private firm to enter the field 
with reasonable assurance of bei 
able to make a profit on the requi 
investment. Emphasizing the princi- 
ple that a stockholder’s equity should 
not be diluted, that is, that new plant 
investments should not normally be 
made unless the current average rate 
of return on investment can be real- 
ized, he indicated that the profit 
level on investment in the chemical 
industry is relatively high, averaging 
in the neighborhood of 15% after 
federal income taxes. Thus, a relative- 
ly large load is to make nu- 
clear fuel ing attractive to the 
chemical industry while at the same 
time providing unit-processing costs 
low enough to be of economic in- 
terest to the builders and operators 
of nuclear power plants. Stockman 

ted an analysis (Table I) of the 
likely future annual dollar volume of 
processing business based upon the 
McKinney Report, Series II. 
“From the standpoint of fabrica- 


Table |. Potential Fuel Processing 

Business from Private Power Reactors 
ANNUAL 

NUCLEAR DOLLAR VOL- 

CAPACITY,* UME OF PROC- 

Year 10° ESSING BUSINESS” 
1960 08 $5,260,000 
1965 29 19,050,000 
1970 7.2 47,300,000 
1975 22.6 148,500,000 
1980 54.6 357,000,000 

* Based on McKinney Report Series IL. 


*At 75% load factor and one mill/ 
kw.-hr. allotted to chemical processing. 


general characteristics of expendable 
spare parts. ” Thus “the volume of 
production of like items, rather than 
total volume, is a major factor in de- 


cessing operations, can be more im- 
in cost reduction than total 


oxide fuel capable of achieving burn- 
up in the range of 5000 to 10,000 


sidered in detail. Stoller suggested 
that some variation of the “relative 
rating system” now eins considered 
by insurance companies for establish- 
ing wer reactors 

ight also icable to separa- 
9 plants. It is probable that a 
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yo funds for “perpetual care” 
of radioactive waste-storage facilities 
in the event that industrial 
sibility for wastes would extend for a 
prolonged period. He also suggested 
that waste disposal facilities be con- 
sidered for d allowances “on 
the basis that the land reserved for 
storage is rendered unfit for other 
use. 
The AEC should modify its invita- 
tion for industrial participation to 
specifically indicate its willingness to 
consider an industry for a 
“single — t suggested Bur- 
Ban ), since to be 
a trend toward use of uranium oxide 
fuel loadings. Government facilities 
presumably would ‘continue to be 
used for other types of fuels not capa- 
ble of being handled in the single 
purpose plant. He also suggested 
continued or accelerated research and 
development activity by the AEC in 
the fuel processin fiel , assurance by 
the Commission that it will not com- 
ere with industry in the sale of 
ission products, and use by the Com- 
mission of private facilities for such 
other services as “cold” fuel scrap 
processing, where appropriate. Bur- 
man felt that AEC acceptance of re- 
sponsibility for contro! of radioactive 
wastes shortly after these have been 
generated in a private plant would be 
a necessity. In this connection, he 
suggested that the Commission con- 
ider the offering of plant-operating 
space to industry on t re- 
servations, to facilitate delivery of 
wastes to government control. 
The following thoughts were se- 
continued 
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tion, handling, and use,” Gunyou (8) 
contended, “atomic fuels have the 
termining unit costs and, in turn, net 
fuel costs.” Standardization of specifi- 
cations, including minimum standards 
to avoid at each 
step-in the fuel fabrication or pro- 
volume of fuel being handled. In for- 
mulating his answer to the hypo- 
thetical question, “What is the re- 
quired scale of operation with a 
standard fuel element?” ory con- 
cluded that economics would dictate 
that the operator of a “nuclear-fuel 
service” plant would require “stand- 
ard-fuel business from about 700 
emw of (nuclear) power capacity.” 
His estimates were based upon speci- 
fied including use of a 
standard low-enrichment, uranium 
mw. d./t. in relatively large nuclear 
power plants. 
From the business risk point of 
view, the operation of nuclear fuel- 
processing lots brings many special 
problems to industry, according to 
Stoller (9). The lem of obtain- 
ing insurance covering operation of 
has not been con- 
83 


continued 
lected from a number of in 
items discussed by the panel. 


Influence of the long-range picture 
upon fuel processing 


Several thoughts related to W. K. 
Davis’ prediction of the growth of 
nuclear power — that shortly after the 
turn of the century nuclear energy 
would contribute to U.S. power 
the approximate equivalent of the 
total generated from all sources today. 
This large potential growth prompted 
questioners to ask about industry's 
approach in terms of investment for 
research and facilities within the near 
future. Two of the elists (7,8) 
reached similar — that 
there is an insufficient volume of 
business to attract industry at present, 
and that the “marginal period” is 
probably at least seven years away. 
Gunyou stressed that industry must 
be able to see where it is going before 
committing large investments. 

Although the outlook for industrial 
participation in fuel processing re- 
sponsibilities seems assured event- 
ually, the present situation (which in- 
volves fuels of many diverse types, 
coupled with a certain amount of 
technological uncertainty as to which 
fuel recovery may be most 
attractive in long run) makes it 
extremely risky for industry to invest 
its dollars unless plant payout is very 
rapid. Gunyou pmaell that the fuel 
cycle deserves an amount of govern- 
ment assistance proportionate to that 
given industry toward reactor devel- 
opment, to industrial par- 
ticipation. 1 generally a 
that the the 
industrial processor appeared bright, 
with most “participation” blems 
falling within the period of the next 
5 to 15 years. 

Industrial interest in a 
coupled’’ processing plant 

Tentative explorations with some 
utilities in power reactor planning 
have indicated antipathy on their part 
toward an integrated reactor-process- 
ing plant jinaalibis In addition to the 
unfavorable processing economics of 
the close-coupled plant for many re- 
actor concepts under consideration, 
there a to be an intuitive re- 
luctance by industry to face the addi- 
tional problems which a processin 
plant might bring, such as, di 
of high level liquid radioactive 


“close- 


wastes, insurance complications, etc. 


On the other hand, in certain cases 
such as the breeder reactors, there 
may be significant savings involved 
in the entire power plant complex 
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resulting from integral processing 
which make the idea attractive. Be- 
cause of his belief that plant invest- 
ment costs are likely to be very high 
to allow the ing of any amount 
of irradiated fuel, Gunyou concluded 
that a close-coupled plant probably 
would require fuel from about 500 
eMw of power capacity to be eco- 
nomically attractive. The panel agreed 
that because of the several interesting 
and potentially attractive features, the 
concept deserved more thorough 
examination. 

Availability of government-owned 
fuel to an industrial processor 


The original AEC invitation for in- 
dustrial participation offered a speci- 
fied quantity of fuel for processing, 
for a guaranteed period of five years. 
The question was raised as to whether 
extension of the guarantee time alone 
would be of any particular benefit to 
industry at this time. Stockman indi- 
cated that increasing the guarantee 

iod per se would be of little bene- 
it unless a larger volume of fuel 
could be provided. He stressed again 
his conclusion that the fundamental 

lem is one of achieving a profit 
in the short-term future on the large 
investment required for fuel 
ing facilities. A hypothetical 10-year 
load guarantee if of sufficient magni- 
tude would end in the period near 
1970 at which time, according to 
Stockman’s conclusions, there would 
be ity for at least one proc- 
esing plant make a profit on the 
basis of an industrial load alone. 


The AEC “‘interim’’ fuel processing 
charge 

A feature of the AEC interim fuel 
processing program is that it is in- 
tended to provide processing services 
until industry is able to provide a 
similar service at “reasonable” cost. 
Reasonable costs were tentatively de- 
fined as approximately 15% above 
AEC costs, based upon the Reference 
Fuel Processing Plant (5) concept. 
Burman (10) and others suggested 
that AEC charges are unrealistically 
low (from the standpoint of an indus- 
trial processor providing a similar 
service). Since the stimulation of in- 
dustrial participation in reactor de- 
sign, construction, and operation is an 
AEC objective, the question was 
raised as to whether or not any in- 
crease in processing charges (such as 
might follow from Burman’s sugges- 
tions) would affect the reactor devel- 
opment program. The panel felt that 
since chemical ing costs are 
not controlling e ts in fuel cycle 
costs, and therefore probably have 


only a minor influence on the status 
of reactor programs, that the Com- 
mission might take a “more realistic” 
look at its assumed processing costs, 
to stimulate industrial participation 
in the processing field. 


Responsibility for high level radio- 
active wastes 


In view of the potential fission- 
product: values in radioactive wastes, 
the question was asked whether 
an industrial fuel processor would 
prefer to have the government accept 
title to wastes as soon as generated 
in an industrial plant. This proposal 
can be compared to an alternate one 
in which wastes would be owned by 
industry for a finite time, to allow 
the extraction of potential values, 
before delivery to government owner- 
ship. The latter course of action has 
been contemplated by the AEC, the 
finite time being twenty years. The 
panel was unanimous in agreein 
that industry prefers to be reliev 
of the problem at the earliest prac- 
ticable moment, without concern for 


potential fission-product values. It 
was pointed out that fission ucts 
at best, must compete with r irra- 


diation devices, and that the future 
is too nebulous with respect to large- 
scale fission product use to permit 
much consideration of this factor. 


A number of inent thoughts 
were advanced as to why the radio- 
active waste problem must 


ultimately, as expressed by Stoller, 
“remain a public lem — not a 
private company lem.” In all 
probability, when an industrial fuel 
processor delivers radioactive wastes 
to government control, some charge 
would be expected by the government ° 
to the processor in ition of the 
“perpetual care” that will be required. 
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Tank in acid leaching section 


VITRO URANIUM HANDLES A WIDE VARIETY OF 
URANIUM MINERALS WITH TURBO ON THE JOB 


When VITRO URANIUM COMPANY of Salt Lake 
City embarked on a modernization pro- 
gram, they called on GENERAL AMERICAN 
to assist in the design of the most modern 
mill possible. 

Heart of the plant is the extraction system, 
and here, GENERAL AMERICAN Turbo-Mixers 
proved to be key equipment, in both the 
leaching and liquid extraction sections. 

VITRO URANIUM processes a wide variety of 
uranium minerals which require highly versa- 


FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 
FOR THE FOLLOWING BULLETINS: 


Please send me the following Turbo- Mixer Bulletin (s) : 


tile extraction equipment. GENERAL AMERICAN 
Turbo-Mixers fit this requirement, replacing 
an outmoded phosphate precipitation opera- 
tion. Recoveries of uranium fed into the 
system are “excellent.” 

As a result of viTRO’s million and a half 
dollar modernization program, the 660 ton/day 
mill already has significantly reduced operat- 
ing costs. Further proof that in processing 
as in transportation and storage, it pays to 
plan with GENERAL AMERICAN. 


General Turbo-Mixer Bulletin TRANSPORTATION 


RDC Extraction Column Bulletin_—____. 
Side Entering Propeller Mixer Bulletin—___. 
Absorption & Oxidation Bulletins———___. 


CORPORATION | 


Sales offices: 380 Madison Avenue, New fe 


For more information, turn to Data Service card, circle No. 46 
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@ 5th Nuclear Engineering & Science Conf. 


© 5th Atomfair 


In addition to technical sympo- 
siums and individual presentations of 
interest to a broad spectrum of chem- 
ical engineers, the proceedings at the 
1959 Nuclear Congress, starting on 
April 5 in Cleveland, will feature 
several special events worthy of note. 
Arthur Compton, of Washington Uni- 
versity, address an A.I.Ch.E. 
Lunch on Tuesday, 12 Noon, in the 
Empire Room of the Sheraton-Cleve- 
land Hotel. Speaker at the All Con- 
gress Banquet on Wednesday evening 
is yet to be announced. 

The Meeting will have a pronounced 
international flavor—present will be 
specialists from England, France, and 


oes 429 

ane 430 


‘59 NUCLEAR CONGRESS 


and Atomfair 
Cleveland, Ohio — April 5-10 


® 7th Hot Labs Conference—page 98 


®@ 7th NICB Management Conference 


and invitations have been ex- 

: ed to leading Russian engineers. 
Below, are detailed programs for 
the technical sessions and a list of 
exhibitors at the Atomfair. No ad- 
vance details are available on the 
Atomic Energy Management Confer- 
ence, with morning and afternoon 
sessions on Wednesday, Thursday, 
and Friday. However, the sponsors, 
the National Industrial Conference 
Board advise that the discussions will 
center on the broader applications of 
nuclear power, and the influence of 
the nuclear field on the sociological 
and economic structure of industry. 


Exhibitors at Atomfair 


Continuous running projector 708 
al Milwaukee, 
Nuclear power plant model. 308 
American Lava Corp., Tenn. 
Puel elements pellets, nuclear ceramic 
materials. 
Chesteriand, 


Div., Ottawa, 
a irradiator, dummy radioactive 
squrces, Cobalt 438 


Nuclear Conference Program 


MONDAY, APRIL 6—9:30 A.M. 


WASTE DISPOSAL 


initial Performance of Shippingport Radio. 
Waste Disposal Plant, J. R. Lapointe, et al., 
Westinghouse. 

Design Princ. for Dispos. React. Fuel Waste 
inte Underground Salt Cavity, Shosei Serata 
& E. FP. Gloyna, Univ. of Texas. 

Propnl. Sampling of eget Liquid Wastes 
for Radio. Monitoring, J. M. Ruddy, Brook- 


Thermal Consid. in Stor. of Radio, Wastes in 
Sait Formation, R. 8S. Schechter & E. F. 
Gloyna, Univ. of Texas. 
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Disposal of Radic. Liquids 


Biol. Mon Radio. 
=n by R. F. Foster, on Hanford. 


NUCLEAR RESEARCH TEST & TRAINING 
FACILITIES 

Radiol. Health re Water Quality, 
D. W. Moeller, et al Eng. 

Design Consid. for in-Pile Loop, C. A. Baum- 
gartner, Curtiss-Wright. 

Compar. 


Systems, E. im, Marquardt Aircraft. 
Univ. Florida Trg. Reactor, J. M. Duncan. 
Univ. Plorida. 

continued on page 88 


control equipment. 


Babcock & Wilcox, New York, N. Y 

Nuclear activities, water reactors 
for central stations and propulsion 
tions. 515, 517, 519 
Baird-Atomic, 

instr. and 
activity labs, atomic medical systems, scintil- 
8 scalers, counters, detec- 

tors, am 
Bendix Aviation, South Bend, Ind. 

Nuclear control devices. 405, 409 


Biaw-Knox, Pittsburgh, Pa. 
Products for the atomic industry. 200, 201 
S. Blickman, Inc., Weehawken, N. J. 
Pume hoods, safety enclosures for radioactive 
substances. 332 


continued on page 88 
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: NORTH EXHIBIT HALL | 
ACF industries, Wash., D. C. 
71S, 717, 719 
ae Aeroquip Corp., Marman Div., Los Angeles, 
: Meters, relays, voltage, current, and temper- eS 
ature controls. 609, 611 | 
Atomic Energy of Canada, Commercial Prod. of 
Atomic industrial Forum, New York, N. Y. 
Information materials for atomic 
Automatic Switch Co., Florham Park, N. J. 
. pressure-opera 
| 
Powered Ships, J. M. Smith, Jr., G-E. 
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READY TO GO . . . these heat exchangers are but a small sample 
of the many that continuously come off the assembly line, in 
various shapes and sizes, for petroleum refineries and 
chemical plants, at M. W. Kellogg’s Jersey City shops. 

For promptness in service plus the optimum in 

design, engineering, fabrication, and cost, call Kellogg’s 
Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corp., London « Kellogg Pan American Corp., New York 
Soctete Kellogg, Paris « Companhia Kellogg Brastletra, Rio de Janetro « Compania Kellogg de Veneruela, Caracas 


For more informetion, turn to Data Service card, circle No. 110 
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MANNING 


Today’s rapid strides in the technology of process- 
» | ing plant operation make it essential for a manu- 
facturer of equipment to be “staffed up” with people 
who have had extensive training and experience. 
More than half our staff have spent a major part 
of their working life in this one field and have 
played a major role in the design and fabrication 
of many types of processing equipment. They know 
the limitations and workability of all metals and 
how to get maximum service from each. This accu- 
mulated knowledge of base materials and our 
extensive experience in design and fabrication 
means practical, trouble-free equipment at the 
lowest possible cost. 

It is impossible, in a field requiring such wide diver- 
; sification, to illustrate, or even list, all the products 
‘ we have been called upon to supply. The chiller 
above is simply one among thousands. 


Call on us the next time you need equipment. We are 
fully qualified to design and fabricate to all codes. 


MANNING & LEWIS 


ENGINEERING COMPANY 
Dept. B, 28-42 Ogden Street, Newark, New Jersey 


DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT 
For more information, turn to Data Service card, circle No. 62 


FUTURE 


from page 86 
Nuclear Conference Program 


Army Tro. Prog. for Nuclear Power Piant 
mel, W. Eager, et al. 
& Constr. Features of G-E Test Reactor, 
Dreher & M. J. Larocco, Ralph M. Par- 
sons Co. 
SIMULATION AND EXPERIMENTAL IN- 
STRUMENTATION 
Instr. for Reactor Transient Study Program 
of KEWS React. E. L. Gardner, et al. 
Atomics Intern. 
Critical Exper. Safety Systems with Electrom- 
eter—Type Opernai. Amplifiers, R. Ball. 
W. 
Simulation of EBWR for Geneva Conf., R. A. 
N. 


& N. 
Transistorized Computers Naval React. 
instr. Systems, W. Strombers- 


Carison. 

Approx. Soins. React. Kinetic Equations 

_, Ramp input, J. MacPhee, AMF Atomics. 
Const. uct. Power Plant Simulator, 


2:15 P.M. 


WATER SUPPLY 

Emergency Proc. for Accidental Disch. of 
Liquid Radio. Wastes from a Reactor, E. D. 
Harward, AEC-Pitts. Naval Reactor Operns. 
Office. 

Meas., Building Penetration, & Water Filter 
Passage of Radicactivity, C. G. Bell, Jr. 
ORNL. 

Deter. Water Potability Following Nuclear 


Attack, G. Klein, Univ. Calif. 
Assembly & Oper. of Low Level Counting 
Facility, G. R. Hagee, Taft San. Ens. Center. 


Exhibitors at Atom Fair 


from page 86 
Byron-Jackson Div., Vernon, 


“adie pumps, electronics, nuclear _ 
ote uip. 


Beryllium metal 623, 625 
Canadian Govt. Exhibition Commission, Otta- 
wa, Canada 


Atomic energy products. 420, 426, 430 
Central Research Labs., Red Wing, Minn. 

Master-slave manipulators. 304 
Chariteston Rubber Co., Charieston, S. C. 

Nuclear dry box gloves. radiation = 
gloves, chemical resistant gloves. 
Clevite Corp., Cleveland, Ohio 

Pabricated nuclear reactor ong $16 
Combustion Engineering, New York, N. 

Development, design, manufacture of aaiar 
reactor systems. 204 
Consultants Bureau, New York, N. Y. 

Books and journals. 720 
Metallurgical Associates, Cleveland, 


ao borides, rare earth borides, ferro- 
chrome, chromium. sis 
Corning Glass Works, Corning, N. Y. 
All-glass radiation shielding window. 233 

Crane Co., Chicago, III. 

Valves for nuclear market. es, 610, 612 
Crawford Fitting Co., Cleveland, Oh 

High-vacuum tube fittings, plastic tube fiit- 
tings. 333 
Curtiss-Wright Corp., Woodridge, N 

Nuclear reactors, fuel elements. 
tubing, elbows for nuclear applications. 429 
Davison Chemical, Erwin, Tenn. 

Uranium, thorium metal samples, pee 


of compounds. 
continued on page 90° 
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Kha 
CARBON STEEL REACTIVATION. CHILLER 
made to ASME code. (Dimensions 18 outside 
ée) H. P. Kramer, et al.. Taft San. Eng. Center. 
NUCLEAR INSTRUMENTS 
Des. & Dev. of 600°F. Pulse Pre-Amplifier 
for Nuclear W. L. Frisby & E. M. 
Palmer, GE, Burlington, Vt. 
Dual-Channei React. Protect System for Nucl. 
Pwr. Plants, A. S. Bartu, G-E. San Jose. 
Response of High impedance Nucl. React. 
continued on page 90 


FEine PRECOAT FILTER 

Rotery vacuum precoot filter 
with infinitely variable knife 
edvence and power retraction. 


Custom Filter Design 


BEGINS WITH YOUR FILTRATION PROBLEM 


Your processing requirements are king at FEinc. trouble-free operation, dryer cake discharge and 
They dictate the type of filter to be built, its high clarity of effluent. 
size, the materials used, and the special refine- If you require higher output in limited floor 
ments necessary to assure highest possible area and a long filtration cycle coupled with the 
operating efficiency. above advantages, FEinc custom design can give 
it to you. 

For example, a FEinc Precoat Filter designed Send us your filtration problems. Specific rec- 

to meet your particular needs pays off fast in ommendations provided without obligation. 


See our insert in Chemical Engineering Catalog 


STRING HORIZONTAL SCRAPER 


SPECIALISTS IN LIQUID-SOLIDS SEPARATION 
EAST MOLINE iLLINOIS 


For more information, turn to Data Service card, circle No. 5 
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Corrosionomics | 


REGISTERED U.S. PATENT OFFICE 
A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


TANTALUM HEATERS 
IN HOT HCI 
SERVICE SINCE 1947 


In continuous service since 1947, two 
Fansteel tantalum bayonet heaters 
have solved a major corrosion prob- 
lem for the A. E. Staley Mfg. Co. at 
Decatur, Ill. The company produces 
large amounts of monosodium gluta- 
mate, an amino acid salt which en- 
hances the flavor of food. The first 
step in processing is the hydrolysis of 
several amino acids in corn gluten 
with hot HCI. 


Heats at 1,800,000 Bru per Hour 


At the outset, approximately 15,000 
Ibs. of 18° to 20° Be HCI plus 100 
gallons of water must be heated in one 
hour to 150° F. The two Fansteel 
tantalum bayonet heaters accomplish 
this in a Haveg tank, under 60 psig 
steam. Each measures 72” long, by 
1%" in diameter. In addition, acid 
heating cycles are regulated by a 
temperature controller using a ther- 
mocouple in a tantalum thermowell. 

The heat transferred ranges from 
1,200,000 to 1,800,000 Btu per hour, 
depending upon the entering temper- 
ature of the acid from outdoor storage 
tanks at ambient temperature. Since 
the bayonet heaters have an area of 


For further data on the above, write: 


about five square feet, the heat trans- 
fer coefficient attained is about 
1,400 Btu per hour per degree F per 
square foot. 


No Corrosion — Even with 
Continuous Exposure 


As can be appreciated, corrosion is a 
major problem in this process—and 
tantalum is one of the few materials 
of construction that has resisted cor- 
rosive attack successfully. Three tan- 
talum heaters were installed as original 
equipment, but the process now 
operates on two with ample heating 
capacity. The A. E. Staley installa- 
tion, along with a host of others, have 
proved tantalum’s complete immu- 
nity to HCI at all concentrations and 
temperatures up to and including con- 
stant boiling temperatures. Among 
these are numerous instances where 
tantalum equipment has been sub- 
jected to hot HCI for 15 years and 
more with no perceptible attack. 


Free Tantalum Test Kit 


A corrosion test kit, available without 
charge to research technicians, if re- 
quested on your letterhead; contains 
both tantalum sheet and wire. 


Free Technical Information 


The above condensation is typi- 
cal of the articles which appear in 
CORROSIONOMICS, 

a Fansteel publication. 

Mail us your name for 

inclusion on our free 

mailing list. 


NORTH CHICAGO, ILLINOIS, U.S.A. 
For more information, turn to Data Service card, circle No. 114 
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Circuits in MTR Pulse Analyzers, FP. Petree. 
Petrol. 


Phillips 
Halogen Tube Remote Area Monitoring Sys- 
tem, H. A. Brown & J. V. Rogers, Traceriab. 


REACTOR COMPONENT DESIGN 


Assym- 
metrical Ht. Generation, H. Kraus & G. Son- 
nemann, Westinghouse. 

Safeguarding High Press. Equip. in Nuclear 
Technol., R. H. Scott, GE. Hanford. 


TUESDAY, APRIL 7—9:00 A.M. 


J. S. Laughlin, et Sloan-Ketter- 


HEAT TRANSFER 

Thermal Contact Conduc. of Untbonded Metal- 
Metal & Metal-Ceramics Jts.. R. G. Wheeler. 
GE, Hanford. 

Deter. Local Ht. Tr. Coef. by Transient Tech- 
nique, B. A. Stanley & J. B. Conway, GE. 
Evendale. 


N. Lehr, G 
Magnetic Automatic Power-Range Contro! for 
Aircraft Nucl. Reactor, S. FP. Hemmenway et 
al, GE—Cincinnati. 
Controi 


Digital Control for Air-Cooled Nuci. 
Reactors, E—Cincinnati. 


Exhibitors at Atom Fair 


— 
Isotope shipping & 
ment shipping casks, lead disposal containers. 


Calif 

Electronic data processing machinery, oper- 

ating desk size computer. 820 

Encyclopaedia Britannica, Detroit, Mich. 
Encyclopaedia Britannica. 


Envethard industries, Newark, N. J. 


Fianders Filters, Riverhead, N. Y. 
Air Pilters. 520 


map of Florida. 
Ford inst. Co., Div. of Sperry Rand, com 
island City, N. Y. 
Foster Ensineering, Union, J. 
Flow tubes, control | 


continued on page 02 
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Fansteel 
Stress Anal. of Function between Support 
Skirt & Press. Vessel, R. F. Wojcieszak, GE, 
Mechan. Couplings for React. Na Coolant 
Syst., B. Minushkin, Nuclear Dev. Corp. 
: Cold Traps, Freeze Jackets & Refrig. System 
Used in HRT, R. C. Robertson, ORNL 
and thermowell in Haveg tonk. 
HEALTH PHYSICS 
Radia. & Contam. Control at Hanford Re- 
actors, S. L. Nelson, GE, Hanford. 
: Alteration of Gamma Cell for Pu—Gamma 
Usage, H. M. Glen, ORNL. 
) Bases for Estab. Nucl. Safety Criteria, N. 
Ketzlach, GE, Hanford. 
: History of Occupational Expos. to U Air 
Contam. “in ‘Feed Mtis. Prod. Facil, 
Breslin & W. B. Harris, AEC—Health, & 
Safety Labs. 
: Validity of Film Badge & Pocket Chamber 
Records in Eval. Radia. Expos. of Personnel, 
H. Biatz, Dept. Indust. N. Y¥. Univ. 
Contrib. to Gonadal Dose by Med. & Dental 
Ht. Tr. te Non-Newtonian Fluids, E. H. Wis- 
: sler & R. 8. Schechter, Univ. of Texas. 
Design Selection Technique Applied to Astro- 
F ‘ Heat Exchange, J. R. Boyd, Lockheed. 
REACTOR INSTRUMENTATION 
invited Paper, J. Haarer. 
§ Transistorized Pwr. React. Safety System, 
| | 
Starting Aircraft Propulsion Reactors, R. H. 
Willsey et al, GE—Cincinnati. 
continued on page 92 
- 
pur- 
| | 
Tantalum bayonet heater in side 
opening of Haveg tank. Dry corn 
gluten is shown in hand. 
FANSTEEL METALLURGICAL CORPORATION 
Ee : 
90 
E 


THE RAYMOND system 


Glash Drying 


For production of fine 
_ powdered materials by auto- 
tic dust-free.operation. 


IMP MILL 
with Flash Drying 
tor 


FURTHER» INFORMATION 


CAGE MILL 
with Flash 
for disintegrating 


Combines in one integrated system the functions 
often performed by several different units. 
Uses minimum building space for a given capacity. 
Provides accurate control of final moisture content 
in the finished material. 
Minimum attention and operating labor with con- 
tinuous automatic operation. 
Instantaneous moisture removal (6 to 10 seconds) 
assuring a high quality product. 
chemicals, Safe operation with only a small quantity of material 
in the system at any time. 


COMBUSFION E EERING, INC. 


1126 W. BLACKHAWK, ST. SALES OFFICES IN 
CHICAGO 22, ILLINOIS PRINCIPAL CITIES 


COMBUSTION ENGINEERING-SUPERHEATER LTD., Montreal, Canada 


For more information, turn to Data Service card, circle No. 25 
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\ ROLLER MILL 
with Flash on rh 
| 
may apply to your products 
7 without pulverizing 


90 
Nuclear Conference 


2:15 P.M. 


CHEMISTRY AND CHEMICAL PROCESSING 


Develop. Studies on Solidification of  <— 
Waste by Fluid Bed Caicination, J. W. Loed- 


ing et Argonne. 

i Costs in Expanding 
Nuclear Economy, c. &. Guthrie, ORNL. 
Develop. in Reprocessing trradiated Nuclear 
Fuels by Pyrometaiiurgical Methods, L. PF. 
Coleman, et al., Argonne. 
Develop. in Feed Preparation and Solvent 
Extraction, R. R. Bruce, et al., ORNL. 
Production of Pure UF, from Ore Concen- 
trates, W. C. Rush, al., Allied Chem 
Chemical Methods Nuclear Reactor De- 
J. u's Zeseer & G. P. Panzer, 

0. 


POWER REACTOR DESIGN 


of 
Family, J. G. Gallagher. Alco. 
Design of 10 MW (ce) Sodium-Deuterium Re- 
actor Power Plant, E. D. Oppenheimer, et al.. 
Nuclear Develop. Corp. 
Potential of Heavy Water Reactors Employ- 
Coolant, M. J. MecNelly, Can- 
adian : 


INSTRUMENTATION 
Effects of Reactor Exposure on BSoron-Lined 


Reduce Maintenance Coating Costs—| 


System Design for improved Water Level 
Controt of Steam Generators, D. P. Waite. 


Carboline Systems are Keyed To Your Job GS Lynn. 


agg Pressure inst. for High Temp. 
Service, S. A. Hluchan, Taylor Inst. 
Many maintenance paint dollars are wasted on so-called “cheaper” | ciamp-on Resistance Temp. Detectors for Re- 


paints. Moreover, no one coating system can perform equally effectively a teed 
under all conditions. Either way premature failures occur, requiring costly 
re-painting. You can substantially cut maintenance costs by specifying wii : 
systems that are keyed to your requirements. Exhibitors at Atom es’ 90 
Four Carboline maintenance coating systems, thoroughly proven in | oxbere Co., Foxboro, Mass. mae 
Nuclear 


service, are recommended for specific corrosive environments. Each system power instrumentation. 329 
¢ is “keyed” or tailor-made for a particular type of job. And each is designed | $sreral Atomic Div. General Dynamics, San 
! to provide maximum protection for the longest time at the lowest cost per | | Workine model power reactor, moduler 

square foot per year of service. General Electric, Schenectady, N. Y. 

Atomic power equip. 133 
CONDITION 1 Griscom-Russell, Massillon, Ohie 


Mild fumes, splash or spillage of most acids and alkalies. Continuous temperatures mM By ee a 


to 150°F, where maximum surface preparation is not practical. Structural steel, pipe, Hagan Chemicals & Controls, Pittsburgh, Pa. 


walls, equipment exteriors. Carboline CS-200 (all vinyl) system. Panoramic equipment display panel. 710 
Ll Electroni Princeton, N. J. 

CONDITION 2 ‘Scintillation spectrometer, X-Ray spectrom- 

Severe fumes, splash or spillage of acids and alkalies. Continuous temperatures to | “*" ‘ransistorized pulse generator, ao. 

es 180°F. Structural steel, equipment exteriors, concrete walls. Carboline Epoxy 188. High Veltase Ensineerins. Burlington, Mass. 

Particl diati 
CONDITION 3 and 412 
Heavy duty protection against solvent, caustic and acid spillage. Continuous tempera- Hughes Aircraft, Culver City, Calif. 124 


tures to 200°F. Structural steel, ipment exteriors, concrete. Carbomastic +3 international Nickel, New York, N. Y. 
# Applications of nickel in nuclear power 


(epoxy tar) and Phenoline 305 topcoats. plants. 615, 617, 619 
eith nstrum Cleveland, Ohi 


Economical, easily applied maintenance system for mild chemical fumes. Requires AC amplifiers, high-resistance ohmmeters. 301 
minimum surface preparation. Continuous temperatures to 200°F.Can be used over ©. G. Kelley & Co. Dorchester, Mass. 


old paints. Carboline Epoxy 110. Display of products. 321 

Write for newly released Chart No. 5 showing comparative ratings of | actor shields, lead products. 42s 

i i i ies — i i i Kol « Optical Corp., Mass. 
coating systems by physical and chemical properties —an engineering aid Care. 


in choosing the most efficient protection. Also ask for technical data and | borescopes, remote viewing equip. 


i i i Ladish Co., Cudahy, Wis. 
recommendations on Carboline maintenance systems. 
Atlanta « Buffalo « Denver ¢ Detroit service. 221 
el Mobil: Lerma Engineering, Northampton, Mass. 


New York Pittsburgh Son 


sco) borescopes. 
Francisco Tampa « e Toronto 


Lindsay | Chemical Div., American Potash ot 
West m. 


Chi 


carboline 
COM 


"Thorium as fertile material, rare earth = 


continued on page 94 


in Corrosion Resisting 


32-C Hanley Industrial Ct. 
St. Lovis 17, Mo. 


For more information, turn to Data Service card, circle No. 18 
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= erator for 400 MW (net e) Power Piant, W. 
| 
504 
Specialists 
. i 


New from Du Pont 


a synthetic rubber 


with unequalled resistance 


Viton synthetic rubber combines high resist- 
ance to oils, fuels, solvents and corrosive 
chemicals with outstanding resistance to high 
temperatures—from 400° F. to 450° F. in con- 
tinuous service and up to 600° F. in intermit- 
tent service. 


Viton has excellent mechanical properties 
. .. such as low compression set, high modulus 
and good tensile strength . . . plus resistance 
to ozone, oxygen and weathering. 


ViTon meets the need for a new rubber that 
will serve where ordinary synthetic rubbers 
fail. It offers the chemical processing industry 
such products as gaskets, O-rings, seals, coated 
fabrics, hose, tubing and a great variety of 
parts that will perform over an unusually wide 
range of operating conditions. 


Ask your rubber goods supplier about 
Viton. For more information on its properties 
and uses write to: E. I. du Pont de Nemours & 
Co. (Inc.), Elastomer Chemicals Dept. CP-2, 
Wilmington 98, Delaware. 


VITON RESISTS HEAT 


400° F. 


550° F. Sl 72 hours 


600° F. gam 24 hours 


Periods of time for which ViTON vulcanizates have remained usefully elastic when oven aged in air at the temperatures shown. 


VITON RESISTS CHEMICALS 


Data obtained by immersing VITON vulcanizates for 7 days and measur- 
ing effect on properties shown. Original properties of test compound; 
tensile strength, 2400 psi; elongation at break, 200%; hardness, shore A, 
71; modulus @ 100%, 700 psi. 


Oronite 8200 silicate ester .. 


Tensile Hardness 
Temperature strength change, 
retained % points 
75° F. 98 12 
75° F 85 1.3 + 
75°F 100 0.4 +1 
75°F 58 48 —-— 4 
158° F 81 10.5 —1l1 


REG. 5. pat. OFF 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


* Trademark for a Du Pont Synthetic Rubber 


For more information, turn to Data Service card, circle No. 27 
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NEOPRENE 
HYPALON® 
RUBBER VITON* 


ADIPRENE® 


VITON 
(TRADEMARK) 
to heat and fluids | 
Water 212°F. 968 2.7 +3 
Sulfuric acid, 60% 250° F. 102 5.2 
300° F. 93 1.8 0 
Water 400° F. 45 4.0 +16 
SYNTHETIC 
93 


A metals manufacturing firm had difficulty blending one 
of their compounds, because one of 

compound adhered to the sides of their 
uniform mix impossible to obtain, but the batches would not 


discharge satisfactorily. 


After considerable investigation, and experimentation with four 
different types of blending equipment, this company selected a Paul O. 
Abbé Double Cone Blender with a special plastic lining. Due to the 
low coefficient of friction of the plastic, the problem of the material 
adhering to the sides of the Mixer was completely eliminated. 
Homogeneous mixing resulied, and batches discharged readily. 


The manufacturer now states: “The Blender performs as repre- 
sented and you gave us excellent service. The equipment has been 
installed for two years. The plastic liner has been checked periodi- 
cally and it shows no sign of wear.” 


Whether your particular blending difficulty is due to the adhe- 

sion of material or not, the long and varied experience of Paul O. 

Abbé is available to help you solve it. Write us today, outlining any 
gg grinding or mixing problems you may have. 


MASS PASTE MixERS 
= STEEL BALL MIXERS 
GRINDING & MIXING EQUIPMENT Jan ROTACOME GLENOERS 


271 CENTER AVE. LITTLE FALLS, NEW JERSEY 


For more information, turn to Data Service card, circle No. 1 
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Nuctear Power Plants Accertance Testing, 
W. H. Hamilton & G. H. Conley, Westing- 


WEDNESDAY, APRIL 8, 9:00 A.M. 


ment in Scale Radiochem. 
Piant, A. W. Joyce, et al., Dupont. 
Design and tion Considerations for Off- 


Tracing of Pilot 
tet Plow, A. yon Rosenberg & 
tien of Sodium Phosphate H 
in Belling Water Using W. Stout 


if 


J. Reichman, Atomics In 


Electromagnetic pumps, high-pressure temp. 
gauges, magnetic fiowmeters, heat 


systems. 
Mallinckrodt St. Louis, Mo, 
Samples of compounds, 
shapes. 128 
Mallory-Sharon Metals, Niles, Ohio 


cations. 
Martin Co., Baltimore, Md. 
Tubular fuel elements, reactor hardware. 


Mass. Dept. of Commerce, Boston, Mass. 
Advantages of Mass. location for nuclear 

industry. 

McGraw-Hi" Publishing, New York, N. Y. 
Nucleonics, Nucleonics Buyers’ Guide, Elec- 


National Lead Co. New York, 

Puel elements, intermediates lead 
shielding, | metals. 
North American Aviation, Vernon, Cal 

Info on nuclear power plants, scale, models 


Van Lines, Fort Wayne, Ind. 
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hed ENTS STICKING OF MATER! 
i DESIGN AND PRACTICE 
PRODUCES UNIFORM MIX Design and Performance of Process & Equip- 
L. R. Michels, GE—Hanford. 
Evaluation of Design and Performance of 
Thorex Piant, G. S. Sadowski & W. R. Wins- 
| Design & Operating Performance at idaho 
{ x Chem. Process. Plant, A. L. Ayers & F. M. 
RADIO TRACERS IN THE PROCESS INDUS- 
| Wear Particles in Lubricant, H. D. Briggs. 
: Radicisotope Utilization in Indust. Appi., 
P. Kruger, Nuclear Science & Eng 
Ag aed Cone Blender Radio Tracer Study of Flow Patterns in 
thoroughly mixes Fluid Coker, J. M. Ausman, et al., Esso Res. 
Nuclear Calculation for Continuously Fueled 
Pebble Bed Reactor, R. O. Bagley, Alco. 
AEC Reactor Physics Program, W. C. Bartels, 
Sodium Graphite Reactor Stability Analysis, 
‘ Neutron Energy Spectrum Calculations in 
‘ Reactor Shields, J. W. Haffner, GE—Even- 
: continued on page 96 
Exhibitors at Atom Fair 
“ Atomic fuel elements, component 112 
tronics magazines. 607 
nn. 
Remote-controlled handling equip. 229 
Regulator, Philadelphia, 
Po Reactor simulator, power plant controls. 224 
National Beryilia Corp., N. Bergen, N. J. 
Beryilia, alumina, thoria, spinel, sirconia 
; high-purity, high-fired precision ceramics. $11 
North American 
Nuclear-Chicago Corp., Chicago, III. 
Nuclear instruments. 
: continued on page 96 


New York 


os A 


Huergue 


5 


3 
2 


95 


February 1959 


| 
_ Pumping operations throughout industry. 
endow them with a long, trouble-free life’ For utmost 
-_| FOOD MACHINERY AND 
AND CHEAMCAL ngetes: Fresno. Bist 0 
109 
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NUCLEAR FUTURE 
from page 94 


Nuclear Conference Program 
2:15 P. M. 


FUEL TECHNOLOGY 
Fabrication of S8R-2 Fuel Elements, A. 
Strasser, Nucl. Develop. Corp. 


ment of UO, Fuel Pins, R. M. Ball, B & W. 
Fabrication of Tubular Fuel Elements, 5. 
Megeff & J. L. Zambrow, Sylvania-Corning 


UO, Ceramic Fuel, R. M. Powers, Sylvania- 

Corning Nucl. 

Rate of Alloying or Metal Fuels with SS 

Above 1500° F, R. 5. Neymark, Atomics Int. 
i Fuel vo, 


Powder, J. L. Bates, GE—Hanford. 


ISOTOPE APPLICATION 
Thickness of Plastic Film Using 
Ray Gauges, G. C. Wiggins, Dow Chem. 
Gentvet of Fat Centrifuge by Gamma Meas- 
urement, F. Brown, Hormel Co. 
Process Appi. of Radic Isotopes in a Chem. 
Co., R. A. Mulcahy & C. B. Moore, DuPont. 
Opersg. Experience with Instruments Using 
Radioisotopes in Process industries, R. C. 
Kimball, Amer. Viscose. 
Meas. Liquid Density Using a Seta Source, 
E. J. Freh & C. Kearns, Indust. Nucleonics. 
Continuous Anal. by X-Ray Absorption, A. 
Beerbower, Esso Res. & Engineering Co. 


EUROPEAN POWER REACTOR—A 


Hunterston Project & Future Devel. of Gas- 
— Power Reactor, K. J. Wootton, Kent, 
land. 


Berkeley Power Station & its Influence on 
Future Devels., A. L. Shaw, AHWC, AMIEE. 
Multipurpose Reactor for Spain, R. EK. 
Winkleblack, Atomics Interna’ 

Status of Nuclear Power in Italy, F. Ippo- 
lito, Rome, Italy. 


THURSDAY, APRIL 9—9:00 A.M. 


SK “Safeguard” Rotameters with Polyvinyl Gos. dap 
cot, Comp. Indust. & Coyne 
Chloride (PVC) end fittings are now avail- oe ee 
able for measuring the flow of hydrochloric cienne de Const. Mecaniques. 
| acid, sulphuric acid, and the many other Circuits, ‘Soc. Ratenu & Chantiers de T'atian- 
New Bulletin 18RG describes chemicals for which PVC is recommended 1V—Station Control, Alsthom. 
SK’s line of “Safeguard” As a matter of fact, these new Rotameters continued on page 98 
Rotameters and gives detailed are already being used for corrosive fluid 
Instructions for liquid service with excellent results. Exhibitors at Atom Fair 
and gas sizing. A special Two facts regarding this new PVC from page 94 
which PVC is recommended. : Activities and products. 2285 
importance. Nuclear Electronics Corp., Philadelphia, Pa. 
| First, this instrument provides a Rota- 
Measurements Corp., Indianapolis, 
meter with chemical resistant end fittings , 
and rotor at much less cost than a similar Nucleonic Corp. of America, Brooklyn, N. Y. 
instrument with these components made of tional & scintillation detectors, portable’ sur- 
other special corrosion resistant materials. vey meters, universal scaler. v2 
Oregon Metallurgical Corp., Albany, Ore. 
Second, the Fig. 18275 “PVC” Rotameter Zirconium & titanium castings, pure vana- 
incorporates all of the features of the SK 
¢ “Safeguard” line—one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount- Pittsbu ass, Pittsburoh 
ing and to electric or pneumatic transmis- Molded photon 
sion for remote recording and controlling of emt, 
fluid flow, and others. 
ments, industrial ratio computer, hand and 
foot monitor. 228 


4 il. 
Schutte and Company. | 


tillation counters, pulse ¢ 
Shell Oil, New York, N. Y. 
Lubricants, research. 309 
Simplex Wire & Cable, Cambridge, Mass. 
Wire & cable for nuclear use. 624 
$12 


INSTRUMENT DIVISION 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. Swartwout Co., Cleveland, Ohio 
Nuclear power plant instruments. 


continued on page 98 
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SK “SAFEGUARD" ROTAMETERS 
| available | 
FITTINGS Fi. | 
EUROPEAN POWER REACTOR—8 
Marcoule’s Reactors G2 and G.3—Some 
Features 


G 
» 


BIGGEST YEAR 


In its twenty-eighth year of shipbuilding—twenty years 
after incorporating as The Ingalls Shipbuilding Cor- 
poration—ingalls set an unprecedented pace in the 
construction and repair of shallow draft vessels. 
During the past 12 months, Ingalls’ shipyard at 
Decatur, Ala.—largest and busiest on the Tennessee 
River—not only turned out great volume but demon- 
strated its ability to design and construct highly 


specialized vessels. Among these were: an insulated 
caustic soda barge for Westvaco Chlior-Alkali Division 
of Food Machinery and Chemical Corporation, a sul- 
furic acid barge for Consolidated Chemical Industries 
Division of Stauffer Chemical Company, 12 new hop- 
per type barges for Seley Barges, Inc., and a Diesel- 
powered patrol boat for the U.S. Engineers. Many 
conventional type vessels were also delivered. 


a THE INGALLS SHIPBUILDING CORPORATION 


Executive Offices: Birmingham, Alabama, U.S.A. «+ 


Shipyards: Pascagoula, Miss. (Two yards on the Gulf); Decatur, Ala. (On the Tennessee River) 


For more information, turn to Data Service cord, circle No. 53 
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Continuing research is the key to 
Spraying Systems’ product leadership 
. research in new spray nozzle 

‘dates and materials to achieve 
better performance . . . and 

research in manufacturing methods to 
give you ever greater product quality 
at lowest possible cost. 


98 February 1959 


when the problem involves 
corrosive liquids or gases 
you have the choice of 


SPRAY 
NOZZLES 


to meet every particular 
spraying need 


Spraying Systems Co. offers a wide 
range of standard spray nozzles 
including pneumatic atomizing 
nozzles for desired performance and 
chemical stability in spraying 
corrosive liquids . . . or for spraying 
in the presence of corrosive gases or 
vapors. Full cone, hollow cone and 
flat spray nozzles are available, 
each in a representative choice of 
capacities. Experience has shown 
that within this range of standard 
spray nozzles you may well find 
the answer to your particular 
problem. For the unusual problem, 
we're always happy to supply the 
special spray nozzle 

or material you specify. 

Your inquiry is cordially invited. 


SPRAYING SYSTEMS CO. 
3284 Randolph Street 
Bellwood * Illinois 


WRITE FOR CATALOG 24 — 


SPRAYING SYSTEMS CO. THEORETICAL 
AND APPLIED RESEARCH LABORATORY 


For more information, turn to Data Service card, circle No. 64 
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FUSION PROCESSES 


METALLURGY & MATERIALS—i 


Fabrn. of Tubular U Fuel Elements, C. E. 
et al, National Lead. 


T In 
of Fuel Elements, J. FPugardi & J. L. Zam- 
brow, Sylvania-Corning 


2:15 P. M. 


METALLURGY & MATERIALS—1! 
gee of UO Powders for Fuel Ele- 
it. 


ments, Wrinkle, 
Mechanism Sintering Ceramic Mtis., R. 
Chang, 


Atomics Intern 

Forge Rolling Zircaloy Components, R. D. 
Johnson, Clevite Res. Center. 
irradiation-induced Absorption by WNi- 
enriched Zircaloy-2, W. Yeniscavich, et al. 
Westinghouse. 
Ultrasonics in Testing of irrad. Fuel Ele- 
ments, J. M. Fouts, GE, Hanford. 

Rad. 


Purification of Li by Vacuum Dist. W. 
Arbiter & 8S. Lazerus, Nucl. Devel. Corp. 


REACTOR OPERATING EXPERIENCE AND 
MAINTENANCE 


. Alco 
Detection of Na Leaks in SDR, H. Steinmetz 
& R. a. Nucl. Dev. Corp. 


& 
ti, D. Me Shepherd & Collins. 


ORNL. 
OMRE Operating Experience, N. J. Swanson 
& D. R. Muller, Atomics International. 


EUROPEAN POWER REACTOR—C 
Four or five papers on Soviet Power Piant 
Technology. 


Exhibitors at Atom Fair 


from page 96 
jing Nuclear, Sayside, Long 
island, N. ans 


Puel elements, nuclear materials. 
Technical Associates, Surbank, Calif. 

Lead shields, scintillation detectors, scalers. 
spectrometers, linear amplifiers, hand and foot 
monitors, survey meters, rate meters. 28 


Union Carbide, New York, N. ¥ 
Raw materials and isotopes, alloys and con- 
graphite ma- 


valves, control ‘Grive 
United States AEC, Wash., D. C. 
United States Radium Corp. Corp. Morristown, nN. J. 
Radiation sources, 
sources. vis 


continued on page 114 
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Present Status of Thermonuciear Research, 
Prebiems ef Pusion, J. L. Tuck. 
o ; STAINLESS STEEL Survey of Fusion Processes, R. FP. Post. 
Design & Opern. of a Shunt Regulated 
; 25,000-Joule Inductive Energy Storage Sys- 
HARD RUBBER tem, R. L. Gamblin, Forrestal Res. Center. 
a LEAD Fabrn. of Urania Dispersed in Graphite Fuel 
1 J. H. Handwerk, et al. Argonne. 
‘ens: reep of Pure and U-Leaded Gra- 
; PLASTIC phites, L. Green, Jr... et al. Aero-Jet Gen. 
Swelling of irradiated U-Zr Alley During 
Temp. Transients, W. V. Johnston, Enolls. 
} : Effect of Metallic impurities on Props. of 
\ U and 2 w/o Mo-U Alloys, J. M. Dickinson 
& E. E. Zukas, Los Alamos. 
| 
Lubricants, W. L. R. Rice & D. A, Kirk. 
Wright Air Devel. Center. 
Na Corrosion as Function of Time, J. M. 
: i - Extended Zero Power Experiments on APPR-1 
Core, D. Mackay, Alco. 
Operational Probiems of Original Hanford 
i Reactors, J. R. Young, GE, Hanford. 
| Radioactivity Buildup in Primary Systems of 
| 
A bat a complete 48 page 
reference catalog for com- 
2 © plete technical information 
. on thousands of standard 
4 y 4 spray nozzle types and Technical Measurement Corp, New Haven, 
> capacities. ~ Nuclear inst., multi-channel pulse analyzers. 
Thompson Ramo Wooldridge, Cleveland, Ohio 
components, control systems, 
| 
terials, carbon-encased fuel elements. 
—i United Shoe Mach. Corp., Beverly, Mass. 
| rh. 
—" 


News from 


National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N. Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 


Pittsburgh, San Francisco. In Canapa: Union Carbide Canada Limited, Toronto 


National Carbon 
representatives expand 
your engineering force 


J. M. BROWN 
SaLes ENGINEER 


After graduating from Purdue 
University with a B.S. in Chemical 
Engineering, Brown spent five years 
in the Cleveland Sales Engineering 
Department developing new prod- 
ucts, equipment design, and per- 
forming field installation and main- 
tenance work. 

For the past five years, Jim has 
been working with the chemical in- 
dustry as a field sales engineer on 
the application and use of carbon, 
graphite and “Karbate” impervious 
graphite products. 


New Size Activated 
Carbon Pellets Available 


6/8 MESH 


4/6 MESH 


A new “Columbia” activated carbon 
grade CXC, which has been desig- 
nated as a catalyst support, is now 
produced in smaller 6/8 mesh pellets. 
The new size pellets have all the 
properties associated with the orig- 
inal 4/6 mesh size such as high 
activity, strong and uniform shape, 
high metal salt pickup, and low ac- 
tive ash. For details, contact National 
Carbon Company, 1300 Lakeside 
Avenue, Cleveland 14, Ohio. 


“Karbate” Pumps with choice of 


Mechanical Seals assist Seal Standardization 


STATIONARY 
SEAL RING 


ROTARY SEAL RING 


7 
COMP. RING 
AFT PACKING 
DRIVE PIN 


\ SET SCREW COLLAR 


SPRING PIN 


“Kerbate” pump seal orrang 


with “De tallic’’ seal 


“Karbate” impervious graphite pumps 
Type C Model CA are available with either 
Nationat Carson or “Durametallic” 
mechanical seals. The “Durametallic” seal 
arrangement is offered to partially meet 
the trend within chemical plants to stand- 
ardize on one type of mechanical seal for 
rotary equipment. 

NaTIONAL Carson's design which has 


proved satisfactory for many years is 
standard equipment on Model CA pumps. 
“Durametallic” seals will be supplied as 
optional equipment. 

“Durametallic” seals can be installed on 
any “Karbate” impervious graphite pump 
Type C Model CA now in service by sim- 
ply replacing the standard stationary and 
rotary seal components. 


Carbon “intalox" Saddles provide highest 


“Ve 


COMPARATIVE FLOODING 
CONSTANT LIQUID RATE 
SYSTEM waTER ar | 


Gas Rate (eq. ft. hry 


Efficiency and unmatched Corrosion Resistance 


at which flooding will occur 


COMPARATIVE FLOODING 
CONSTANT GAS RATE 
SYSTEM waTeR aim} 


Liquid Rate —(ibs. ft. hr) 


Carbon “Intalox” saddles, developed joint- 
ly by National Carbon Company and U.S. 
Stoneware Company, combine the operat- 
ing efficiencies of the “Intalox” design 
with the almost universal corrosion resist- 
ance feature of carbon. These saddles can 
be used in stripping, absorbing, and scrub- 
bing applications where hydrofluoric acid, 
hot alkalis, phosphoric acid, mixtures of 
hydrofluoric-sulfuric and hydrofluoric- 
phosphoric acids are present. Carbon sad- 
dies withstand abrupt temperature changes 


lATIONAL 


without danger of cracking or spalling. 

The above graphs show the higher effi- 
ciency of “Intalox” saddles as compared 
to Raschig rings and Berl saddles. The 
availability of carbon saddles permits the 
designing of smaller scrubbing, stripping 
and absorbing towers for highly corrosive 
applications. Also, capacity of existing 
towers can be increased by using carbon 
“Intalox” saddle packing. For details, con- 
tact National Carbon Company, P.O. Box 
6087, Cleveland 1, Ohio. 


“National”, “Columbia”, and 
Shield Device, ‘‘Karbate’’ and 
“Union Carbide"’ are registered trade- 
marks of Union Carbide Corporation 


For more information, turn to Data Service card, circle No. 70 
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The Arithmetic of Materiais Handling 


Fuller Airveyor unloads wood flour to two forty-five 
Second Airveyor system reclaims material 360 feet to 


General Electric Changes From Bags to Airveyor 
eee Cuts Handling Costs 60% 


As part of a program to increase plastics production and 
reduce operating costs at its Pittsfield, Mass. plant, 
General Electric Company called in Fuller engineers to 
design systems for handling wood flour in bulk. 

Wood flour—used as a filler in phenolic molding com- 
pounds—was being handled in 75 and 100-pound bags. 
Unloading one carload of bags required 16 manhours. 
Bags were loaded on dollies and wheeled to a distant 
elevator. 

SAFETY FIRST—The two pneumatic Airveyor® ma- 
terials handling systems, engineered and manufactured 
by Fuller Company, were installed by its parent com- 
pany, General American Transportation Corp., provid- 
ing undivided responsibility. This installation resulted 
in a 60% saving in handling costs! The two systems 


Fuller 


ee pioneers in harnessing AIR 


1959 


are handled by one full-time and one part-time opera- 
tor. Manhours to unload one car have been reduced 
from sixteen to six! 

In addition, all equipment is designed to conform to 
strict safety specifications set down by G-E engineers. 
FLOW YOUR MATERIALS—The Airveyor is a system 
that flows your material through sealed pipes. It’s 
fast, safe, and self-contained. The pipes can be placed 
close to ceilings, run underground or through walls. 
Whether you process wood flour—or other dry granular 
materials—look into the many economies of Airveyor 
conveying. Write today for interesting, detailed 
literature on Airveyor and other Fuller pneumatic 
materials handling systems. 


FULLER COMPANY 
174 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham + Chicago + Kansas City » Los Angeles » New York « San Francisco » Seattle 


“See Chemical Engineering Catalog for details and specifications”. 
For more information, turn to Data Service card, circle No. 42 
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foot silos. 
FULLER 
ENERAL 
TRADE MARK 
G-196 
4304 


The following 4 Pages that appear to 
be missing are reader service cards 
and have been removed. 
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JACQUES WOLF & CO. SOLVES PROBLEM: 


How to maintain constant, undeviating pressure 


in the production of highly corrosive chemicals 


Precise, non-fluctuating pressures must be maintained in continuous 
processes at the Carlstadt plant of Jacques Wolf & Company. Erratic 
pressure caused by drop in volumetric efficiency could ruin an entire 


batch of costly material. 


How Jacques Wolf solved the puzzle: Looking 
for an answer to the problem of holding 
constant pressure, plus that of increasing 
production, Jacques Wolf called on Aldrich. 
Aldrich engineers designed a pump which 
provided the proper corrosion resistance, 
fluid velocity and wear characteristics to 
insure dependable, continuous operation. 


Result: After five months of use, the Aldrich 
Triplex Pump has met all guarantees and 


proven itself capable of continuous opera- 
tion. Working 24 hour days, 6 day weeks, 
the Aldrich Triplex Pump provides the 
necessary pressure without fluctuation, 
efficiently handling both alkaline and acidic 
materials. 

We'll be glad to send you full information on 
Aldrich Pumps and their advantages to you. 
Simply write Aldrich Pump Company, 20 
Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 


For more information, turn to Data Service card, circle No. 11 
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CEP’S DATA SERVICE—Subject guide to advertised products and services 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD, PAGE 101 


Equipment from page 104 


Mixers, top-entering (p. OBC). Propelier 
types, %4 to 3 hp. Bulletin 103 from 
Mixing Equipment. Circle 64-2. 


Mixers, top or bottom-entering (p. 
OBC). Turbine, propeller, and paddie 
types, 1 to 500 hp. Bulletin 102 from 
Mixing Equipment. Circle 64-1. 


Mixers, turbine-type (p. 85). General 
Bulletin from Turbo-Mixer 

v., Amer. Transportation. 
Circle 46-1. 


Moisture Tester (p. 162). Technical 
Bulletins, application data from C. W. 
Brabender Instruments. Circle 17. 


Nozzles, spray (p. 98). Complete Refer- 
ence Catalog 24 from Spraying Sys- 
tems. Circle 84. 


Nozzles, spray (p. 158). Comprehensive 
— 5600 from Binks Mfg. Circle 


Packings, tower (p. 152). Raschig and 
partition rings, Tellerettes, Berl Saddles. 
Data from Knox Porcelain. Circle 103. 


Pall Rings, metal (p. 36). In carbon 
steel, stainiess, Monel, Inconel, ti- 
tanium, aluminum, copper. Engineering 
data from U.S. Stoneware. Circle 97. 


Piping, plastic (p. 6). Bulletin CE-50 
from Amer: Hard Rubber gives proper- 
ties, chemical resistance, costs of 11 
plastics and rubber materials, Selector 
Charts. Circle 3. 


Piping, Teflon (p. 107). Bulletin TS-1A 
from Resistofiex. Circle 82. 


Preheaters, air (p. 133). Air Preheater 
Corp. offers article with case history 
of fuel savings. Circie 9. 


Pulverizers, fluid-energy (p. 12). In di- 
ameters from 2 to 36 in. Data from Jet 
Pulverizer. Circle 112. 

Pumps (p. 105). Technical data on all 
types of process pumps from Aldrich 
Pump. Circle 11. 


Pumps (p. 142). Pump Selector from 
Nagle Pumps. Circle 74. 


Pumps (p. 145). Specially designed 
for corrosive and hazardous process 
fluids. Technical data from Eco Engi- 
neering. Circle 35. 


Pumps, chemical (p. 115). Teflon bear- 
ing seals now standard on Series H-2 
Durcopumps. Details from Duriron. 
Circle 31. 


Pumps, controlled-volume (p. 7). Bulle- 
tin 440 gives applications, flow charts, 
specifications. Lapp insulator. Circle 


Pumps, gear (p. 148). Bulletin 17-A 
from Schutte and Koerting describes 
technical features, engineering serv- 
ices. Circle 108. 

Pumps, impervious graphite (p. 99). 
Now available with ‘“‘Durametallic’’ me- 
chanical seals. Data fromm National Car- 
bon. Circle 70-1. 

Pumps, leakproof (p. 155). Pump and 
motor in single unit. Data from Chem- 
pump. Circle 21. 

Pumps, peristaltic-action (p. 152). 
Complete data on sizes and capacities 
from Sigmamotor. Circle 111. 


Pumps, vertical (p. 95). Bulletin from 
Peerless Pump Div., Food Mach. and 


Chemical, on ‘“Hydro-Line’’ pumps. 
Circle 109. 
Pumps, vertical (p. 126). Bulletin 


203-7 is complete summary of acid 
and chemical pump data. Lawrence 
Pumps. Circle 57. 

Pumps, vertical, corrosion-resistant 
(p. 34). Technical data in Bulletin 
727-1 from Goulds Pumps. Circle 47. 


Purification System, cooling water (p. 
158). Data from Barnstead Still & 
Sterilizer. Circle 118. 


Rotameters (p. 96). Bulletin 18RG 
from Schutte and Koerting describes 


“Safeguard” rotameter with PVC end 
fittings. Circle 107. 


Screeners, whirlpool (p. 114). For 
powders, liquids, slurries, in 4 to 400 
mesh sizes. Details from J. M. Leh- 
mann. Circle 61. 


Scrubbers, fume (p. 163). From 1,000 
to 30,000 cu. ft./min. Bulletins from 
Heil Process Equipment. Circle 50. 


Scrubbers, gas (p. 128). Gas capacities 
from 100 to 200,000 SCFM, dust load- 
ings to 100 grains/cu. ft. Peabody 
Engineering. Circle 81. 


Separators, entrainment (p. 4). Bulle- 
tin 21 from Otto H. York on perform- 
ance of the Yorkmesh Demister. Circle 
98. 


Tanks (p. 136). New, 16-page Catalog 
from Littleford Bros. Circle 60. 


Tanks, storage (p. 148). Bulietin and 
price info on stainless steel storage- 
mixing tanks. Hubbert. Circle 51. 


Tanks, wood (p. 166). Data Handbook 
from Wendnagel. Circle 120. 


Tower Packing, carbon (p. 99). Data 
from National Carbon on _intalox 
Saddles in carbon. Circle 70-2. 


Valves, jacketed (p. 137). “‘Thermon” 
jacket claimed to cut cost by 75%. 
Data from Cooper Alloy. Circle 23. 
Valves, lift-plug, non-lubricated (p. 
111). For difficult liquids at high 
pressures and temperatures. Data from 
Cameron tron Works. Circle 26. 


Vessels, pressure (p. 153). Data from 
Ellicott Fabricators on “‘corrosion-con- 
trolled” storage and pressure vessels. 
Circle 37. 


Vibrators, bin (p. 144). Catalog Data 
from Syntron. Circle 87. 


Weigher, continuous (p. 119). Bulletin 
958 from Stephens-Adamson. Circle 88. 


CEP’s DATA SERVICE—Subject guide to free technical literature 
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EQUIPMENT 


301 Analyzers, continuous-stream. In- 
dustrial pH equipment, gas chromato- 
graphs, infrared analyzers, oxygen ana- 
lyzers, detailed in new Catalog from 
Beckman/Scientific and Process Instru- 
ments Div. 


302 Blowers, rotary-positive. New Bulle- 
tin from Sutorbilt Corp. gives specifica- 
tions, performance data on rotary posi- 
tive blowers and gas pumps. 
303 Centrifuge, high-capacity. New, 
improved design of Merco centrifuge 
using higher rotor speeds, claimed to 
handle up to 600 gal./min. with sub- 
on page 108 


106 
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MATERIALS 


358 Acids and Anhydrides. Two Bro- 
chures in one from Union Carbide 
Chemicals. Physical properties, solubili- 
ties, vapor pressures, azeotrope forma- 
tion data. 


359 Alloys, corrosion data. Booklet 
from Haynes Stellite contains charts 
and graphs showing penetration for 
special alloys in over 250 corrosives. 


360 Chemicals, industrial. Booklet titled 
“Chemicals, Resins, Plastics,’"" from 


Catalin Corp. of America describes the 


firm's plants, facilities and major prod- 
ucts. 
continued on page 108 


SERVICES 


377 Cleaning Service, process equip- 
ment. Complete acid cleaning service 
for any type of process equipment. Use 
of inhibitors said to preclude damage 
to equipment. Details from Dowell (Dow 
subsidiary). 

378 Design and Construction, nuclear 
power plants. New Brochure from 
Atomics International describes an im- 
portant approach to competitive nu- 
clear-electric power. 

379 Periodic Table Chart. Complete 
periodic table of the elements in color 
offered by Atomic Development Mutual 
Fund. 
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hydrochloric acid—to 500°F, 
in any concentration, 


CAN'T CORRODE 
FLUOROFLEX-T PIPE 


Lining is completely inert to all corrosives. It’s made of 
Fluorofiex-T, a high density, non-porous compound* of 
virgin Tefion. 


Liner and housing are in thermal equilibrium through 

an exclusive process developed by Resistoflex. It com- 

pensates for thermal expansion differential between 
the Teflon and the pipe housing, eliminating fatigue 

collapse, and cracking at the flange. 


Saves $60,000 monthly at one chemical processing 
plant. Frequent piping failures cost that much in ex- 
cessive maintenance and product loss. An exhaustive 
search among all types of piping uncovered only one 
system that could handle the mixture of 25% hydro- 
chloric acid and organic solvents at 300°F and 100 psi 
without difficulty — Fluorofiex-T Type S piping. With 
over 1500 feet and 400 fittings now in service—some 
for more than 18 months—there have been no failures. 


Fluorofiex-T Type S piping systems can handle the 
toughest problems of corrosion, erosion and contami- 
nation for you, too, with complete safety. Send for 
Bulletin TS-1A. Dept. 215, RESISTOFLEX CORPORATION, 
Roseland, N. J. Other Plants: Burbank, Cal., Dallas, Tex. 


© Fincrofies 2 « Resistefies trademark. reg. U.S pat off. 
Tefien ic DuPont's trad for TPR fix 


* Pat. No. 2,752,687 


liner of TEFLON® 
in thermal equilibrium with housing 
. » » the only Teflon lined pipe 
with proven performance record 


RESISTOFLEX 


Complete systems for corrosive service 


LOWED STEEL PIPE + FLANGED FLERIGLE HOSE * BELLOWS * ELBOWS * THES * BEOUCERS DIP PIPES & SPRRGERS + 


For more information, turn to Date Service cord, circle No. 82 
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Equipment from page 106 

stantial reductions in power require- 
ments, Technical data from Dorr-Oliver. 
304 Chromatograph, high-temperature. 
Bulletin from Consolidated Electrody- 
namics Corp. describes Type 26-203 
which has maximum operating tem- 
perature of 500°C. 


305 Clarifiers. New, 24-page Brochure 
from Process Engineers, Inc., covers 
line of Clarifier and Oxidator mechan- 
isms for water, sewage, and industrial 
waste treatment. 

306 Computers, digital. Application Re- 
port from Royal McBee Corp. describes 
use of the LGP-30 computer for heat 
exchanger design calculations at the 
Brown Fintube Co. 

307 Controls, electric. Bulletin from 
Frank Electric Corp. describes design 
and fabrication of complete systems 
and individual panels for process in- 
strumentation and control. 

308 Controls, pH. Application Data 
Sheet from Beckman/Scientific and 
Process Instruments Div. gives details 
of an in-line pH control for continuous 
pressurized processes. 

309 Dialysis Systems. Bulletin from 
Graver Water Conditioning Co. gives 
details of new system which can treat 
acid liquors. 


DEVELOPMENT OF THE MONTH 


6 The YOUNG MACHINERY CO., Inc. 


HORIZONTAL MIXER BULLETIN 
(Circle 601 on Data Post Card) 


Young Machinery Co. announces a complete 
new line of horizontal mixers. Bulletin (12- 
pages) gives dimensions for mixers up to 500 
cu. ft. working capacity and illustrates various 
arrangements of ends, supports, agitators, shafts, 
glands, covers, inlets and discharges, gates, 
and drives. The units can be furnished in car- 
bon steel, stainiess steel, or other alloy as 
required. For a copy of the new Bulletin, which 
includes a customer's check list for ordering 
purposes, Circle 601 on Data Post Card. 
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310 Dryers, eicctric and steam re- 
activated. Two Bulletins from C. M. 
Kemp Mfg. Co. give design details, 
specifications, dimensional data, utili- 
ties required. 


311 Dryers, rotary-vacuum. Bulletin 
from F. J. Stokes Corp. lists capacities, 
heating surface areas, dimensions, 
weights, of 8 standard models, de- 
scribes design features. 


312 Evaporators, thermocompression. 
Mechanical Equipment Co. offers Bulle- 
tin describing units in standard sizes 
from 500 to 100,000 gal./day for pro- 
duction of fresh water from salt. 


314 Filters. Corning Glass offers Bulle- 
tin on its new line of industrial filters. 
Structure, flow rates, thermal, chemi- 
cal, and mechanical properties. Many 
charts. 


315 Filter-Clarifiers. Bulletin from Hard- 
inge Co. gives technical details, capa- 
cities, operating principles, operating 
data. 

316 Filter Leaves. Bulletin from Multi- 
Metal Wire Cloth Co. gives complete 
design and construction data on filter 
leaves in metal and plastic. 


317 Fittings, stainless steel. Revised 
Catalog from Tube Turns contains com- 
plete data on full line of stainless steel 
welding fittings and flanges. 


318 Flowmeter, magnetic. Bulletin from 
Fischer & Porter. Also 5 Specification 
Sheets describing indicating and con- 
trolling instruments desig for use 
with the magnetic flowmeter. 


319 Gauges, liquid-level. New, 8-page 
Catalog from Jerguson Gage & Valve 
Co. details complete line of gauges for 
remote liquid level indications. 


320 vacuum and pressure. 
Catalog and Price List from Hastings- 
Raydist gives complete ‘details on all 
types of gauges and accessories. 


continued on page 110 


Materials from page 106 


361 Cloth, wire. Bulletin from Unique 
Wire Weaving Co. describes weaves 
specially-designed for all types of in- 
dustrial filters. 


362 Coatings, protective. Revised Bulle- 
tin from Carboline Co. contains chart 
for selection of coatings according to 
service requirements. 


363 Coatings, silicone-base. Properties, 
characteristics, applications of Sicon 
heat-resistant industrial finishes cover- 
ed in Bulletin from Midland Industrial 
Finishes Co. 


364 Fillers, diatomite. Technical Bulle- 
tin from Great Lakes Carbon, Mining 
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and Mineral Products Div., is basic 
study of characteristics of diatomite 
mineral fillers. Also covers use as 
thermal insulation. 


365 Hastelloy, alloy F. Good resistance 
to stress corrosion cracking. Bulletin 
from Haynes Stellite gives chemical 
composition, properties, rupture and 
creep test data, corrosion resistance. 


366 Hydrides, metal. “The Mixed Hy- 
drides,”” an 8-page review of selective 
reductions of organic compounds with 
complex metal hydride reducing syst- 
ems is offered by Metal Hydrides Inc. 


367 Hexacarbonyl. Bulle- 
tin from Climax Molybdenum gives 
physical and thermodynamic properties, 
preparation, chemical reactions, appli- 
cations. 
368 Paints, heat-resisting. Brochure 
from Joseph Dixon Crucible Co. in- 
cludes 1,000°F temperature range ref- 
erence chart of 7 different heat-re- 
sistant coatings, reactive characterist- 
ics, application details. 
369 Plasticizers, epoxy. Newly-develop- 
ed alkyl epoxyhexahydrophthalates 
claimed to have “built-in” stabilizing 
properties. Bulletin from Becco Chemi- 
cal Div., Food Machinery and Chemical, 
gives preparation techniques, perform- 
ance characteristics. 
370 Technical Infor- 
mation Data Sheet from Union Carbide 
Chemicals gives physiological, physical 
properties, storage, handling, shipping 
information. Vapor pressure and water 
solubility surves. 


371 Chemicals. New 200-page 
Catalog and Price List from J. T. Baker 
Chemical Co. gives current specifica- 
tions and prices for more than 1,300 
reagents, other lab chemicals. 


372 Resin, ion exchange. New ion ex- 
change resin, Dowex Chelating Resin 
A-1, has high selectivity for heavy 
metal cations. Technical data and 
samples from Dow Chemical. 


373 Silicones. New Reference Guide 
from Dow Corning gives properties and 
applications of more than 150 silicone 
products now commercially available. 


374 Surface Active Agents, amphoteric. 
New, 32-page Technical & Product De- 
velopment Data Catalog on amphoteric 
surface active agents made by Miranol 
Chemical. 


375 Tantalum, high-purity. Technical 
Folder from National Research de- 
scribes application of high-purity tanta- 
lum to chemical, electronic, and missile 
industries. 


376 Vinyl Polymers and Copolymers. 
New Reference Book from Rubber 
Corp. of America includes technical 
specification sheets, application recom- 
mendations. 
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Griscom-Russell’s active participation , 
in the challenging field of nuclear power is yar enlgne | {| 


typified by the liquid metal heated steam 
generator design shown above. 


for Nuclear 
Energy 


Griscom-Russell was selected to design and itil 
build this unit, as it has been selected many ar 
times previously, because of its background 

of over 80 years in the design and manufacture 
of heat exchange equipment and because of 

its pioneering work in the nuclear field. 


These special designs, as well as more 
conventional high pressure and high DOUBLE-WALLEO FIN.TUBE 
temperature heat exchangers or some of 
G-R’s specialized products, might be able to 
contribute to the efficiency of your 

next installation. 


HEAT EXCHANGERS 


Consult your local G-R Representative for full details. 


PRECISION 


Griscom-fRussell 


OR PORATIO 


Evaporators Air Preheaters Heaters and Coolers 
Radioactive Waste Concentrators Exchangers 


THE GRISCOM-RUSSELL COMPANY, MASSILLON, OHIO HEAT EXCHANGE EQUIPMENT 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION FOR THE NUCLEAR INDUSTRY 


For more information, turn to Data Service card, circle No. 48 
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Equipment from page 108 

321 Heaters, grid. Data from Rempe 
Co. on standard line of heaters featur- 
ing maximum heat transfer surface in 
limited space. 


322 Indicator, motion. The ‘Roto- 
Guard” provides positive indication of 
drop in speed or stopping of machinery. 
Simple, positive, reliable, low-cost. Bul- 
letin from Bin-Dicator Co. 


323 Instrumentation, nuclear. Instru- 
ments and components for nuclear 
systems are covered in Bulletin from 
Consolidated Electrodynamics, Systems 
Div. 


324 Instrumentation, nuclear. Technical 
Bulletin from Leeds and Northrup gives 
details of instrumentation for nuclear 
power reactor control systems. Also 
bibliography. 

325 Laboratory Equipment, stainiess 
steel. Specially designed for safe hand- 
ling of radioactive materials, other 
hazardous substances. Folder from S. 
Blickman, Inc. 


326 Laboratory Ware. New, 88-page 
comprehensive Catalog from Fischer & 
Porter gives details and prices on 377 
glass items. 

327 Mills, roller. Sprout, Waldron & Co. 
offers illustrated Technical Bulletin on 
one, two, three-pair high, and double 
roller mills, Complete specifications. 


DEVELOPMENT OF THE MONTH 


’ 


ECONOMICS OF GAS TURBINES 
(Circle 602 on Data Post Card) 


New Bulletin 166 from Clark Bros. Co. pre- 
sents an analysis of the economic aspects of 
combustion gas turbine application to the refin- 
ing industry. Special emphasis is given to tur- 
bine design and operating characteristics, and 
to the profitable use of its double function as 
a source of both power and heat. Described 
in Bulletin 166 are refinery applications involv- 
ing pump and compressor drives, power genera- 
tion, and emergency use. Also included are full 
performance charts on fuel consumption, ex- 
haust gas flow, and heat recovery. For a copy 
of this unusual bulletin, Circle 602 on Data 
Post Card. 
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328 Mixers. Bulietin from infilco gives 
selection tables, discusses theory of 
mixing. 

330 Models, piping. Complete informa- 
tion from industrial Models, Inc. on 
use of models as an engineering design 
tools. 


331 Nozzles, spray. New line intro- 
duced by Schute and Koerting for dis- 
charging large quantities of liquids at 
low pressures. Bulletin gives capacity 
curves and dimensions. 


332 Nozzles, spray. Spraying Systems 
Co. offers 48-page Manual on all types 
of nozzies in brass, steel, stainless, 
Monel, hard rubber, Uscolite, Tefion. 


333 impervious graphite. Bul- 
letin from Falls Industries describes 
new modular concept in impervious 
graphite pipe and fittings. Pressures to 
75 \b./sq. in., temperatures to 340°F. 


334 Piping, rigid polyvinyl chloride. 
Complete specifications and physical 
properties of normal and high-impact 
pipe, fittings, and valves in new Catalog 
from B. F. Goodrich Indust. Prod. Co., 
Plastic Products Div. 


335 Positioner, all-electric. Will adjust, 
by manual or automatic means, control 
valves, dampers, or other devices re- 
quiring up to 1,000 Ib. thrust. Bulletin 
from Detroit Controls, Div. of American 
Standard. 


336 Puverizers. Bulletin from Gruend- 
ler Crusher & Pulverizer Co. details the 
““Super-Master”’ pulverizer, now avail- 
able in 24 in. diameter rotor for in- 
creased capacity. 


337 Pumps, controlied-volume. Bulletin 
from Milton Roy gives design features 
and specifications. Built for pressures 
to 1,900 Ib./sq. in. 


338 Pumps, liquefied gases. New Folder 
from Linde Co. (Union Carbide) on per- 
formance and specifications of 4 pumps 
designed specially for liquid oxygen, 
nitrogen, and argon. 


339 Pumps, motor. In sizes from 4 to 
25 hp., heads to 190 ft., capacities to 
775 gal./min. New Bulletin from Inger- 
soll-Rand. 


340 Reactors, glassed-stee!. Schematic 
drawings, installation dimensions, com- 
plete material and working specifica- 
tions for reactors with capacities from 
200 to 4,000 gal. Bulletin from 
Pfaudler. 


341 Regulators, gas. New, 36-page 
Catalog covers Air Reduction Co.'s 
complete line of cylinder, manifold, 


.and station pressure regulators. 


342 Rotameters. Bulletin from Schutte 
and Koerting describes new line for 
hazardous and high-pressure fluids at 
temperatures to 400°F. 


344 Separators, entrainment. Metal 
Textile Corp. offers new Bulletin on 
technology of mist elimination by wire 
mesh separators. Data on mesh and 
grid construction, new vapor velocity 
graphs. 

345 Separators, nozzie-type. Designed 
and developed for pilot-plant scale, 
smali-production, or laboratory use. 
Technical data in Bulletin from Cen- 
trico. 


346 . Moderate- 
priced instrument covers ultraviolet, 
visible, and near infrared wavelength 
regions. Brochure from Perkin-Elmer 
gives operating features, specifications, 
applications. 


347 Thermometers, dial. New, 12-page 
Catalog from U. S. Gauge Div. of 
American Machine and Metals, de- 
scribes theromometers for measure- 
ments from minus 40 to plus 1,000°F. 
Complete selectio: tables. 


348 Thickeners. Bulletin from Eimco, 
Process Engineers Div., describes pro- 
cess thickeners including hydro separa- 
tors, reactor-thickeners, air-lift agita- 
tors, slurry mixers. 


349 Tubing. Brochure from Wolverine 
Tube, Div. of Calumet & Hecia, titled 
“The Measure of Tubemanship” de- 
scribes manufacturing techniques for 
seamless copper and copper alloy tub- 
ing. 

350 Tubing, capillary. New, 11-page 
Bulletin from Superior Tube describes 
materials, tolerances, finishes, special 
processing and inspection procedures, 
methods of flow testing. 


351 Tubing, for nuclear applications. 
Finned and plain tubing for cladding of 
fuel elements for co-extrusion, heat ex- 
changer tubing, special extruded 
shapes in rare metals. Wolverine Tube. 


352 Tubing, stainless steel. Folder 
gives analyses, corrosion and oxidation 
resistance, temperature characteristics, 
physical and mechanical properties of 
18-8 stainless steels. Babcock & Wilcox. 


353 Valves, ball plug. Catalog from 
Hydril Co. gives full technical details 
on line of valves with compressible port 
seal for positive shutoff. 


354 Valves, diaphragm. Bulletin from 
Hills-McCanna gives complete selection 
data, typical process applications. 


A.1.Ch.E. Membership 


Brochure—"‘Know Your Insti- 
tute’’—tells objective aim and 
benefits to chemical engineers 
who join this nation-wide organ- 
ization, includes membership 
blank. Circle number 604 on 
Data Post Card. 
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Cameron Non-Lubricated Lift-Plug 
Valves are the result of many years 
of intensive design development and 
field experience. They have no exact 
counterpart in any previous valve 
design but combine the advantages 
of both plug and gate valves without 
retaining the disadvantages of either 
type. A unique cam-crank mechanism 
applies maximum force when seating 
or unseating the plug. A % turn of 


For more information, turn te Data Service card, circle No. 26 


the handle lifts the plug free of the 
seat and rotates it to the opposite 
position where it is firmly reseated. 
Friction between plug and seat is 
completely eliminated, and lubrica- 
tion is unnecessary. This design af- 
fords easy operation under all 
conditions. When repairs are finally 
necessary, the removable seat and 
plug assembly allows easy in-line 
overhaul. 


Cameron Non-Lubricated Lift- 
Valves have an outstanding 
for controlling difficult materials — 
even at elevated temperatures and 
pressures. These valves have been 
atetety successful with the fol- 
g fluids and gases. 
Oil Well Cement Slurry 
Saturated Brine, Water Flood 
Christmas Tree Service 
Oil, Mud, and Gas 
Refinery Sour Gas 
Catalyst and CO 
Cat Cracker Slurry 
Hot Oil and Asphalt 
Crude Bottoms 
Reformer Stock 
De-Ethanizer 
Butane and AICI, 
Corrosive Hydrocarbons and 
Bead Catalyst 
H, Gas 
Pipe Lines—Product and Crude 
Regular and Premium Gasoline 
Acetic Acid 70% 
HCL Stripper 
Chlorine and Chlorine Vapors 
Ammonia 
Furfural Extract 
Instant Coffee 
Nickel Cobalt Slurry 
Lime Slurry 
Propane and Ethylene 
LPG 
Fuel Oil, Kerosene, Naphtha, 
Aviation Gasoline 
Propane 
Fuming Nitric Acid 
Molten Sodium 
Molten Lead 
Ethylene Dibromide 


Methyl Ethyl Pyridene, 
Formaldehyde and Ammonia 


ASA Valves are offered in pressure 
ratings from 150 to 1500 Class and 
sizes from 2” to 12”. Temperatures 
range to 1000°F. 

if you have a problem in vaiving 
these or other difficult materials, 
call, write, or come by 
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World-wide design- 
ers, engineers and 
constructors of over 
800 major plants for 
the process industries 
in the last half cen- 
tury, Lummus now 
offers its experience 
for the development 
of atomic energy in- 
stallations. Here are 
some current exam- 
ples of Lummus work 
in this field: 
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Heavy Water Area, Savannah River Plant. Lummus handled design, 
engineering, procurement and construction liaison of this area. 


Uranium Oxide Recovery Unit of the Savannah River Plant. 
Lummus handled design, engineering, procurement and construc- 
tion liaison of this unit. 


Nitric Acid Recovery Unit 
of the Savannah River Plant 
Chemical Separations Plant. 
Lummus handled design, en- 
gineering, procurement and 
construction liaison of this 
unit. 
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Plant engineered and designed by Lummus for Beryllium 
Corporation to extract beryllium metal from beryl ore. 


Below is the high pressure, high temperature test facility, constructed by Lummus at its Engineering 
Development Center for the Knolls Atomic Power Laboratory. The facility consists essentially of a pres- 
surized water heat exchange system and demineralizing equipment. Reactor fuel and materials samples are 
inserted in the in-pile test section for study under controlled conditions of temperatures, pressure, radiation 
flux, and water conditions. 


Pressurizer, main flow control Test Loop Control Panel. Four loop pump volutes with spe- 
valve, loop block valves. — plates for hydrostatic 


This high tem rature test facility was designed and SS 
engineered by The Lummus Company under sub-contract : 
to Westinghouse Electric Corporation, Bettis Atomic 
Power Division. Its purpose is to make criticality meas- 
urements and to determine flux distributions in water 
moderated reactors operating at low power levels and 
elevated temperatures and pressures. 


— 


TH 


In the not too distant future, large volumes of radio-active wastes 
will be forthcoming from power reactor operations. Great quan- 
tities of this material are now being stored in costly underground 
tankage. We believe that it would further reactor development 
to hove a more economical and sofe waste disposal system to 
take core of the lorge radio-active waste volumes. The Lummus 
approoch to this has been directed toword utilizing known 
engineering techniques which require special consideration due 
to the unique problems associated with radio-active waste 

lummus' extensive experience in evaporation, entrainment, 
condensation, fluidization, moterial handling ond other unit 
operations, is available to design ond engineer radio-octive 
waste disposal systems of the type shown here. 


Visit The Lummus Exhibit, Fifth World Petroleum Congress Exposition, 
New York Coliseum, June 1-5, 1959. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY THROUGHOUT THE WORLD 
38S MADISON AVENUE, NEW YORK 17. N.Y. 
For more information, turn to Data Service card, circle No. 58 
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PURE WATER 


ATOMIC INDUSTRY 
RELIES ON 


ELGIN 


WATER CONDITIONING 
EQUIPMENT 


* Deionizers 

* lon Exchangers 
manual and automatic 
regeneratable and ex- 
pendable units. 

Chemicals 

Engineering 

Consulting 

* Research 


Since 1950, Elgin has specialized 
in meeting high quality water re- 
quirements in the atomic field. 
From coast to coast and on the 
high seas, nuclear engineers have 
been utilizing Elgin experience 
and equipment to meet the needs 
for high purity water. 

Elgin multi-column and mixed- 
bed Ultra-Delonizers are giving 
outstanding service in furnishing 
high quality makeup water and in 
purifying recirculating or coolant 
water for primary and secondary 
loops in atomic reactors. 

Atomic laboratories, too, have 
standardized on Elgin water con- 
ditioning equipment for their high 
quality water supply. 

Let us put our experience to work 
in solving your water condition- 
ing problems. Write for Delonizer 
Bulletin 512. 

Nuclear Applications Dept. 
ELGIN SOFTENER CORP. 
182 N. Grove Avenue 
Elgin, Illinois 
Water Conditioning Since 1908 


Fer more information, circle Ne. 36 
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NUCLEAR FUTURE 
from page 98 
Exhibitors at Atom Fair 


United States Steel, Pittsburgh, Pa. 
Tubing, forgings, structural steels. 141, 138 


Nuclear reference books. 807 
Vard inc., Pasadena, Calif. 
Nuclear control components. 404 


Victoreen Inst. Co., Cleveland, Ohio 

Reactor control & monitoring. 508, S10 
Vitre Corp. of America, New York, N. Y. 

Uranium mining. processing. 
neering, electronics, chemistry. 433 
Westinghouse Electric, Pittsburgh, Pa. 

Reactor, fuels and equip.. electronic tubes. 

318, 320, 324 

Wolverine Tube, Div. of Calumet & Hecia, 
Allen Park, Mich. 

Copper and aluminum tubing. 411 


Hot Laboratories Program 

HOT LABORATORIES AND FACILITIES 

~ R. A. Thompson 
Lockheed, 


et 
Lew Cost Facility, 


Lab, 
Coleman et al., Picker X-Ray Corp. 
Design, Constr., ° _of New Components 
Hot Cell by Atomics int., 
J. M. Davis & B. = Webb, Atomics Int. 


Pre-emergency Pianning in Radiochemical 
Facilities, T. W. Hungerford, ORNL. 


W. FP. Niebuhr, Knolls. 
Lab for Nuclear Research by a Petroleum 
Co., J. R. White, Socony Mobil, Paulsboro. 


Lew Cost 100-Curie Shield Facility, A. J. 
Gavin & R. A. Blomgren, Argonne. 
Portable Hot Lab, E. Mestre, et al., Comm. 
l'Energie Atomique, Prance. 


Mech. Master-Slave Model Manipulator, 
R. Goertz, ~ 
French Staves, G. Cherel, Comm. 
l’'Energie » Prance. 


Equip. for Microscopic Observation of Radic- 
active Mtis.. R. L. Seidenberg, Bausch & 


Gamma Ray induced Elec. Discharge in 
Radiation Shielding Window, V. Culler, Corn- 
ing Glass. 

Remote Viewing Scope for Hot Cells, J. L. 
Maulbetsch & J. J. Lerse, Lerma Eng. Corp., 
Northampton, Mass. 

Measurements Through Hot Cell Window 
Using Optical Tooling, A. A. Abbatiello. 
ORNL. 


Effects of Radiation on Surfaces of Shielding 
Glasses, K. Ferguson 


Argonne. 
Pre-Lighting Installation, G. Gustovich, 
Atomics Irt. 


CELL FIXVURES AND SPECIALIZED MANIP- 
VULATIVE EQUIPMENT 

Cutoff Wheel and Milling 
Machine, E. C. Lusk & R. J. Burian, 
Radioactive Decontamination by Ultrasonics, 
L. M. Behr & W. L. Bryant, Westinghouse. 


throughputs 


The only whirlpool type screening machine 
with adjustable amplitude and speed. Attain- 
ment of material's critical speed and amplitude 
MULTIPLIES throughput immediately. 
Screens powders, liquids, slurries in 4 to 400 
meshes. Practically non-blinding. Mesh sizes 
changed quickly. Fast clean-up. For full 
information or free trial run of your product 


in our plant contact: 


... for vastly increased 


J.M. LEHMANN COMPANY, Inc., Lyndhurst, N. J. 


Halsel! Brokerage Co. 
3101 Walnut Street 
Denver 5, Colorado 


Harry Holland & Son, inc. 


The R.P. Anderson Co. 
2503 W. Mockingbird Lane 
Dallas, Texas 


Harry A. Baumstark & Co. 


6801 Arsenal Avenue 
St. Louis 9, Missouri 


Duncan Equipment Co. 
5306 Broadway 1414 Momingside Drive, N.E 
Seattle 22, Washington Atlanta, Georgia 


See our advertisement in Chemical Engineering Catalog 


The Moore Drydock Co. Wm. B. Sanford, inc. 
Ft. of Adeline Street 01 West 26th Street 
Oakland 23, California New York, New York 
Morton-Myers Co. E.C. Swift Co. 

220 E. Missouri Avenue 3537 Lee Road 
Kansas City 6, Missouri Cleveland 20, Ohio 
Sada y Himes S.A. Webster Equipment Co. 
Apartado 911 549 W. Randolph Street 
Padre Mier 1250 Pte Chicago, Hlinois 
Monterrey, N.L., Mexico 


For more information, turn te Data Service card, circle No. 61 
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f GENERAL MANIPULATIVE EQUIPMENT 
Brookhaven Rectilinear Manipulator Model 
4 L. G. Stang, Jr., Brookhaven. 
ba Design Criteria for Heavy Duty Master-Siave 
F THE Manipulater, D. G. Jelatis, Cen. Res. Labs., 
Red Wing, Minn. 
Electronic Master-Siave Manipulator ANL 
Medel 3, R. Goertzs, Argonne. 
: Slave Robot Developments, R. Goertz, Ar- 
gonne 
Hanford’s Radiechemistry Hot Cells, R. W. 
Dascenzo & K. H. Hammill, GE, Richland. 
: Intermed. Level Radiechemistry Het Cell, 
i P. FP. Moore, Los Alamos 
| 
vet emen xam. acility r ‘ecy' 
Test Reactor (PRTR), W. Kelly, GE, 
Richland 
Commercial Equip. for Analytical Chemistry 
by Remote Contro!, J. J. McCown et al. 
Argonne. 
Pee Creep Test System, R. F. Stearns, Knolls. 
aN | NJ. continued on page 116 
| 
| 
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GREAT NEW IDEA 
BEARING SEALS 


NOTHING CAN GET OUT / NOTHING CAN GET IN! 


A brand new idea in bearing seals is another Durco first. This amazingly 
simple device is leakproof and foolproof. Bearing life will no longer be 
shortened by splashed or spilled acids, and lubricant is positively sealed in. 


These new bearing seals are just another one of the extras Durco gives you 
as standard. Large, solid, rugged shafts; heavy duty, long-life bearings; com- 
plete interchangeability with minimum parts.inventory; these are standard with 
Series H-2 Durcopumps. They’re extras on other chemical pumps; extras that 
you pay extra for. Series H Durcopumps give you premium quality and 
premium performance without the sting of premium price. 

Teflon is the registered trade-mark of B. 1. duPont 


de Nemours « Co. for its tetrafluoroethylene resin. 


THIS NEW FEATURE AT NO EXTRA COST 


The mark of dependability in tough chemical service... everywhere 


THE DURIRON COMPANY, INC., DAYTON, OHIO 


For more information, turn te Data Service card, circle No. 31 
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NUCLEAR FUTURE 
from page 114 
Hot Laboratories Program 


Ory Storage Facility for irradiated Mtis., 
Ss. O. Lewis & 8S. E. Dismuke, ORNL. 
Device for Remotely Slitting Aluminum Tubes, 
P. H. Chismar, Dupont, Savannah River. 
Air-Driven Abrasive Cut-off Machine for 
Remote Operations, P. H. Chismar, Dupont, 
Savannah River. 

Machines & Tools for Underwater Use at 
West Milton Fuel Service Facility, B. B. 
Biggs, Knolls. 

Storage & Handling Facilities for Large Hos- 
pital Radium Unit, N. A. Baily, Roswell Pk. 
Mem. Inst., Buffalo, N.Y. 

Magnetic Couplings for Totally Sealed Sys- 
tems, A. Oltmann, Brookhaven. 

Gamma Scanner for in-Celi Use, D. K. Die- 
terly et al., Battelle. 

Remotely Controlled Drop-Wt. Test Mach. 
for Brittle Fracture Studies, L. E. Steele & 
J. R. Hawthorne, U.S. Naval Res. Lab. 
Wet Cut-off Saw, R. FP. Stearns, Knolls. 


Remotely Operated Charpy Test for Brittle 
Fracture Studies, J. R. Hawthorne & L. E. 
Steele, U.S. Naval Res. Lab. 

Devices for Structural Material Tests, J. L. 
Bernard et al., Comm. I'Energie Atomique, 


GAMMA IRRADIATION FACILITIES 

90-Curie Co-60 Irradiation Unit, A. L. Riegert 
& J. W. T. Spinks, Univ. of Saskatchewan. 
Technology of Gamma _ irradiation with 
Multikilocurie Co-60 Sources for Scientific, 
indust., and Medical fes., F. Joklik, Trans- 


Labor savings will pay for continental Atomic Co.. Lugano. Switz 
Gamma irradiation Facility Employing & 
J 


Spent MTR Fuel Elements, P. J. Manno, 
| these 6 new BATCH-MASTERS® tradition Cave, 
Japan. 


i less 0-60 Irradiation Facility, R. E. Carson & 
| n than 2 years 
| veys, Ottawa, Canada. 

Multipurpose Agricultural Co-60 


irradiator, H. J. Teas, Univ. of Florida. 


Nutley, N. J. — In expanding its production facilities 
for Gantrisin, one of their sulf end 
| a group pharmaceuticals, EBWR Subdassembly, C. P. Reinke & 
Hoffmann-LaRoche, Inc., had the option of selecting Liguia "Waste Disposal at Bettis, W. L. 
nine 48” i i : Techniques & Equip. ‘used at KAPL Radio- 
| conventional centrifugals or six 48” Tolhurst active mis Lab Remote KKB 
Batch-Master® machines.. for Underwater Facilities, 
| J. aa Pigenshau & G. C. Kelly, General 
| After considering that only one man is required to Momies. in 
| n- ng Elements, 
| tend each two “Batch-Masters,” while four men are Ry Bg 
Fuel, K. R. Hunter, Knolls. 
| needed for every three conventional units, the manu- 
| facturer decided on the former machines. The resulting AL. Maharem, Westinghouse. 
e Hydrostatic Burst Test on Irradiated Fuel 
757% labor savings will offset the total cost of the new a RE By — yy 
machines in approximately 18 months. err ‘ena "Tube Momeval, W. P. 
ebunhr no. 
e “Batch-Master’s” fast bottom discharge and GE, Vallecitos. 
hydraulic unloading make the difference in labo Test, U. Koskn et al, ORNL 
ma 
iffer PROBLEMS IN SIMULTANEOUS HANDLING 
quirements and in batch processing cycle time. ee 
Invited Paper, W. H. Langham, Los Alamos. 
0000000008 00000080 Aioha Emitters, D. D. Meyer, 
i Hand! Hazards, T. S. Chap- 
COMPLETE DATA, SEE man. Dow pp 
URST'S SECTION IN CHEMICAL nvited Paper, J. en lamos. 
ENGINEERING CATALOG or write ey gy ee Res. Facilities, 


High-Level, Alpha-Gamma Celi, S. Dismuke, 


ORNL 
r Transfer of Solid Waste Through Alpha and 
ol 7 CENTRIFUGALS Invited Paper, Ly J. Defferding. GE, Hanford. 
De-Canner for EBR-11 Pins, J. Simon, Ar- 
A OILVISION OF gonne. 


American 4 and etal ROUND TABLE DISCUSSION OF OPERA- 
we S, Inc, TIONAL PROBLEMS 
pay R. Westphal, Westinghouse. 
anel bers: L. D. Turner, GE, Hanford: 
Dept. CEP-259, EAST MOLINE, ILLINOIS W. B. Doe, Argonne; E. 8. Schwartz, Westing- 
house; G. J. Deily, Savannah River; D. D. 
LaRoque, Knolls; R. R. Fouse, Westinghouse. 


SPECIALISTS IN LIQUID-SOLIDS SEPARATION 


For more information, turn to Data Service card, circle No. 4 
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Results ... from a five-year study of bubble-tray efficiencies 


An A.L.Ch.E. Technical Manual 


Bubble- Tray 
Design Manual 


prediction of fractionation efficiency 
by the 


Distillation Subcommittee 
of the Research Committee 


1. Enables the engineer to predict efficiencies for 
commercial bubble trays used in multicomponent 
fractionation. 


II. Methods of Calculating Physi- 2 Pea sample calculations made on plant-scale 
Ill. Research Results .......... 25 3. Includes calculation form sheets for the use of 


IV. Efficiency Prediction Method. 63 the reader. (Additional sheets may be pur- 


chased. ) 
set Members of A.LCh.E............. $5.00 
$10.00 


Pe ee re (One bound in book but also available for 


prices are postpaid 
Petia Gdadyenbin Hard covers, gold stamped, 64%” x 9%”, 94 
BE ee pages, attractively designed and printed. 


: AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
Published and sold by > 25 West 45 Street 
> New York 36, New York 
AMERICAN : 
INSTITUTE : Enclosed is my check for (Add 3% sales tax for delivery in 


: New York City.) Send me copies of the Bubble-Tray Design Manual. 
OF : Send me loose calculation form sheets. 


CHEMICAL ‘Name 
ENGINEERS : 


Limited Edition | 
TABLE of CONTENTS 
4 
Fractionation 
IX. Sample Calculations Calculation form sheets...........  -25 
Notation 
Literature Cited 
Conversion Fact 
Tables 1 throug 
Sponsoring Com | 
Calculation Form Sheets........ 95 
: : 
. 
: Member (_ ) Non-member (__) : 
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COMPANY, 


Pilot Plant or Laboratory 
a AND DRYING EQUIPMENT 


SINGLE-SHELL DRYER 


Single-shell, direct gas fired rotary 
dryer. Arranged for parallel or 
counter-flow operation. Mounted on 
structural steel base. Has removable 
“knockers.” Bulletin AH-471-40. 


DRY GRINDING UNIT 


Make power connections 
the Hardinge Dry Grinding Unit is 
ready to perform. Self-contained and 


Double-shell, indirect-heat, gas-fired 
dryer for drying without contamina- 
tion. Volatiles removed with only lim- 
ited dilution. Shell rotation speed and 
shell slope easily changed. Bulletin 
AH-472-40. 


Power and water connections only are 
needed to put the Hardinge wet 
grinding unit into operation. Self- 
contained and portable, 6'/2' high. 
Includes Conical Mill, Counter-Cur- 
rent Classifier, launders, feeder, pu 
and “Electric Ear" grinding 

Bulletin AH-448-40. 


Steam-tube indirect heat dryer. Can 
be connected to any available steam 
supply or furnished with a 3-HP steam 
generator. Available in stainless steel 

or other corrosion-resistant materials. 
Easily moved from place to place. 
Bulletin AH-473-40. 


HARDINGE 


INCORPORATED 


future meetings 


1959—MEETINGS—A.I.Ch.E. 


* Atlantic City, N. J. March 15-18, 1959. 
A.1.Ch.€. National Meeting. Chalfonte Haddon 
Hall Hotel. For details, (see p. 138) 


* Chicago, Ill. Mar. Hotel 
Sherman. 2ist Amer. Power Conf. Sponsored 
by A.1.Ch.E., 8 other Eng. Soc. & 14 Coll. 
and Univ. Write: R. A. Budenholzer, Mech. 
St.. Chicago 16. 


* Cleveland, O. Nuclear Con- 
Co-sponsored 


City, 
A.1.Ch.E. National Meeting. Gen. 
Chmn C. Fowler, Consulting Chem. Engr.. 
7515 hnseet Ave., Kansas City, Mo. Tech. 
Prog. Chmn.: Fred Kurata, Chem. Eng. Dept., 
Univ. of Kansas, Lawrence, Kansas. Reaction 
Kinetics (2 sessions). M. M. Gilkeson, Dept. of 
Chem. Eng., Tulane Univ, New Orleans, La. 


N. ¥. General Papers (3 sessions). J. O. 
Maloney, Univ. of Kansas, Lawrence, Kan. 
and Merk Hobson, Univ. of Nebraska, Lincoln, 
+ ag G. H. Beyer, U. of Missouri, Columbia, 


Gas Turbine Div., Cina. 15, Ohio. Computers 


prove Technical Reports—Robert Gunning, 
Blacklick, Ohio. Growth Potential of the Heavy 
Chemical Industry in the Central U. $.—N. J. 
Ehlers, Columbia-Southern Chem. Corp., Pitts- 
burgh 22. Pa. Special Joint A.1.Ch.£.-AIME 
Symposium in Petroleum Production Tech- 
nology: Session 1—Non-Equilibrium Fluid Me- 
chanics—M. J. Rzasa, Cities Service Res. Lab. 
Box 402, Cranbury, N. J.; Session 2—Role of 
Wetting and Capiliarity in Fluid Displacement 

Processes—C. S. Kuhn. Magnolia Petroleum 
Co., 907 Thomasson Drive, Dallas Tex. (see 
page 146) 


* Storrs, Conn. vey 9-12, 1959. Univ. of 
Conn. Heat Transfer Con- 
ferences. Prog. ey M. T. Cichelli, Eng. 
Research Lab., Dupont, Wilmington, Del. 
Pinal paper deadline, March 15, 1959. 


* St. Paul, Minn., Sept. 27-30. 1959. Hotel St. 
Paul. A.1.Ch.£. National Meeting, Gen. Chmn.: 
W. M. Podas, Asst. Resch. Dir., Economics Lab., 
Guardian Bidg.. St. Paul. Minn. Tech. Prog. 
Chmn.: A. rs Madden, Jr., Univ. of Minn. 
Mixing—J. Oldshue, Mixing Co., Inc. 
P.O. Box 1370, Rochester 3. N. Size Reduc- 
tion—-E. L. Piret. Chem. Eng. Dest Univ. of 
Minnesota, Minneapolis 14, Minn. Missile Con- 
jateriais—B. M. Landis, Gen. Elect. 
Co.. Cleveland 12, O. Physical Properties of 
Liquids—S. E. Isakoff, Dupont Co., Eng. Dept., 
Expr. Sta., Wilmington, Del. Molecular Engi- 
neering—M. Boudart, Princeton U., Chem. 
Eng. Lab., Princeton, N. J. Chemical Eco- 
nomics as a Unit Process—-M. H. Baker, 1645 
Hennepin Ave., Minneapolis 3, Minn. More 
Research for Your Dollars——T. S. Mertes, Sun 
Oil Co., 1608 Walnut St., Philadelphia 3, Pa. 
Process Control—I. Lefkowitz, Case Inst. of 
Techn., Cleveland. Ohio. Thin Film Tech- 
niques Involving Meat and Mass Transfer— 
H. J. Karakas, Lincoln Bide., 60 E. 42 St., 
N. ¥. 17, N. ¥. Chemical Warfare—Co-Chmn.: 
L. E. Garono & E. J. Gruen, Army Chem. 
Corps, Bidg. 250, Baltimore Md. Safety in 
Air and Ammonia Plants—-W. A. Mason. Dow 
am Co., Midland, Mich. Management of 
Development—L. B. Hitchcock, 
pA 60 East 42 St.. New York 17, N. Y. 
The Chemical Engineer and Professional So- 
cietiee—C. R. Rinetham, Phillips Petroleum 
Co., Bartlesville, Okla. 
Deadine for papers: May 27, 1959. 


* San Francisco, Calif., December 6-9, 1959. 
A.1.Ch.£. Annual Meeting. Gen. Chmn.: Mott 
Souders, Shell Development Co. 4560 
Horton &t., ‘Emeryville 8 Calif. Tech. Prog. 
Chmun.: C. R. Wilke, Div. of Chem. Eng., Univ. 
of Calif., Berkeley, Calif. Process Dynamics— 
E. F. Johnson, Dept. of Chem. Eng., Princeton 
U., Princeton, N. J. Operations Research 
R. R. Hughes, Shell Dev. Co., Emeryville 8, 
Cal. Progress and Problems in Jet and Rocket 
Combinations—C. J. Marsel, NYU, University 
Reichts, New York 53. N. Y¥. Secondary Oj! 

y Meth F. H. Poettman, Ohio Oil 


xc 


YORK, PENNSYLVANIA + 240 ARCH ST. + Main Office and Works continued on page 120 
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chemical Corp., Tuscola, Il. International 
so = - portable, 7'8" high. Complete with Licensing and Collaboration—R. Landau, Sci- 
Constant - Weight Feeder, Conical entific Design Co.. 2 Park Ave.. New York, 
| Mill, “Gyrotor" Classifier, dust col- 
a> 1 lector, product collector and “Electric 
| Ear” grinding control. Bulletin AH- 
% a 448 40. 
Corp., 600 Camp Bowie Bivd., Fort Worth, 
Texas. Present Status Liquid Metals Tech- 
nology—-H. M. Rodekohr, Ethyl Corp., P.O. 
Box 341, Baton Rouge La. Ten Ways to 
| 
DOUBLE-SHELL DRYER 
| WET GRINDING UNIT 
| , == 4 
| - 
» 
| 
w _— : STEAM TUBE DRYER 
| Vi 


CONTINUOUS WEIGHER 
PROVIDES EXTREME 
ACCURACY! 


The STEPHENS-ADAMSON Continuous Weigher 
weighs material continuously while in motion with 
extreme accuracy. Material entrance and exit points 
are in line with pivot axis of weigher providing for 
easy installation within existent processing opera- 
tions and completely eliminating all discharge ter- 
minal errors. The unit handles hot material with 
equal accuracy. Minimum headroom is required. 
The weigher can be adapted with control equipment 
for accurate gravimetric feeding without requiring 
extensive plant alterations. STEPHENS-ADAMSON en- 
gineers will be happy to work with you on auto- 
mating your processing operations. 


~ 


S-A REDLER CONVEYOR 


Skeleton flights, linked together 
and moving through totally en- 
closed casings, induce the mass 
movement of powdered, gronu- 
lar or flaky bulk moterials in any 
direction. Gentle conveying oc- 
tion ond secled casings mean 
maximum protection for materi- 
als hondied. Redier units com- 
bined with Continuous Weigher 
offer automatic operation, Re- 
quest Bulletin 358. 


S-A ZIPPER CONVEYOR 


Literally a moving, moterial- 
carrying conduct, the zipper 
closed belt, conveyor-elevotor is 
capable of transporting bulk mo- 
terials in any plane, to consider- 
able heights and around obstruc- 
tions. Bulk materials are conveyed 
free of breakage, agitation or 
segregation within the sealed 
and dustight belt. The zipper com- 
bined with Continuous Weigher 
is ideal for automatic feeding 
operations. Request Bulletin 349. 


ENGINEERING DIVISION 


STEPHENS-ADAMSON MFG. CO. 


GENERAL OFFICE & MAIN PLANT, 57 RIDGEWAY AVENUE, AURORA, ILLINOIS 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA © CLARKSDALE, MISSISSIPPI 


BELLEVILLE, ONTARIO 
For more information, turn to Data Service card, circle No. 88 
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NOTE that with Supergauges, adjustments for 
“zero shift” can be readily made from the front, 
with gauge in operating position and without re- 
moving pointer from the shaft. Location of posi- 
tive, self-locking worm adjustment screw on side 
of pointer prevents axial distortion of pointer or 
bending of shaft during adjustment. 


SAVINGS IN MAINTENANCE 
TIME ALONE PAY FOR EVERY 
SUPERGAUGE IN YOUR PLANT 


For example, with USG's exclusive Arc- 
Loc movement and Mono-Unit construc- 
tion, complete recalibrations can be 
made up to 15 minutes faster than with 
any other process gauge. Here's why: 


NOTE that with USG Mono-Unit design, al! 
Supergauge internals are integrated into a single 
assembly which can be removed in one quick 
operation. Complete legends on laminated plastic 
dials give gauge mode! number and materials 
used in construction of components for instant 
identification. More maintenance minutes saved ! 


NOTE that with USG’s patented Arc-Loc move- 
ment, corrections for “scale shape”’ (linearity) 
errors and “range’’ adjustments are both made 
from the rear. No time is wasted in having to 
remove the pointer and dial. Each adjustment is 
a simple screwdriver operation; no special! tools 
are required. In addition, USG’s unique locking 
method eliminates creep during locking, further 
speeding recalibration time. 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, PA. 


AND NOTE ESPECIALLY... 


Supergauges meet ASA specifications 
for Grade AA Test Gauges, includ- 
ing accuracy within 4 of 1% of 
scale range. They are available in a 
full line, embracing a wide selection 
of case styles (including aluminum), 
case sizes, pressure ranges and mate- 
rials of construction. 

A companion line of SOLFRUNT 
(solid front construction) gauges is 
also available with the same fine 
USG features. 


For complete information 
on SUPERGAUGE and 
SOLFRUNT process 
gauges, contact your local 
USG Distributor, or write 
for Catalog 1819. 


For more information, turn to Data Service card, circle No. 96 
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from page 118 


7 _ Littleton, Colo. Financing in the Chemi- 
tal A ts of Chemi- 
= Engineering im the Pulp and Paper in- 
dustry—J. L. McCarthy, Dept. Chem. Eng., U. 
of Washington, Seattle, Wash. Turbulence and 
Turbulent Mixing—T. Baron, Shell Devel. Co., 
Emeryville, Cal. Eectro-c Engineering — 
Cc. W. Tobias, Dept. Chem. Eng., U. of Cal, 
Berkeley, Cal. Outt for N 
—C. Meyer, U. of Calif., Berkeley, Calif. 
Student Program—D. M. Mason, Stanford U., 
Stanford, Calif. General Tech 
M. Manders, Union Oil Co., Rodeo, Calif. 
Deadline for papers: August 6, 1959. 


1959—A.I.Ch.E. Local Section 
One-Day 


* Beaumont, Tex., March 13, 1959.:6th Annual 
Joint Technical Mtg. Sabine Area Section 
A.A.Ch.E. & Tex.-La. Guif Section ACS. Gen. 
Chmn.: H. Taylor, Jr. Gulf Oil Corp., Port 
Arthur, Tex. Prog. Chmn.: B. +O. Wilkins. 


Tr 
Crystallization of ‘polyethylene —C. FP. Hammer, 
DuPont; Appl T for Reservoir 
Evaporation Controt—R. G. Dessler, Consult- 
ant, San Antonio, Tex. Chem. £. session: 
‘ for Applying Refractories in 


borundum Corp.; Process Scale-Up—speaker to 
be named; Use of Radioactive Tracers in the 
Chem. ind.—L. F. Tischier, Tracerlab, 


Superior 
Fuels and Kerosenes—G. T. -Owin. 
Oil; 110-Octone Fuel from Commercial HF 
Alkylation Unit—E. K. Jones, Ou: 
High Energy Aviation Fuels Wells. 
Gulf R&D; Anti-Static Agents fer Set Fuels 
—R. A. Burdett, Shell Oil. 


* Philadelphia, Pa. March 31, age. University 
of Pa. 7th 


Chem: 

R. Fieming, Sun Oil. Morning session: Plasma 
—A High Temperature Heat Source—M. L. 
Thorpe, Thermal Dynamics Corp., Hanover, 
N. H.; Solids Mixing—R. H. Jebens, Patterson 
Fdry. & Mach. Co., East Liverpool, O.; Bio- 
chemical Techniques—E. L. Gaden, Columbia 


Hercules A Afternoon session: Mini- 
Pilants—J. A. Knaus, M. W. Kellogg; Saline 
Water Techniques—O. M. Elliott, Sun Ol); A 
Material User's View of Trends in Chemical 
Technology—A. Pechukas, G.E. Co. 


* Pittsburgh, Pa.. April 10, 1959. Mellon 
Institute, 4400 Fifth Ave., Pitts. Seminartype 
Catalysis Symposium. Joint One-Day Regional 
Meeting: Akron, Central Ohio, Cleveland, 
Detroit, Ohio Valley, Philadelphia, Wilmington, 
Pittsburgh, Toledo, National .Capito! and 
Northern W. Virginia Sections A.1.Ch.£. Gen. 
Chmn.: C. Halloway, Gulf R&D. Pros. Chmn.: 
R. Beckman, Tech. Morning 
Catalyst Procedures——R. C. David- 
son & J. Harshaw Chem. Co.; 
Role of Fundamental Catalyst Rech. Prog. in 
Petroleum Rfng—J. A. Anderson et al, Hum- 
ble Oil; Semi-Automatic Reactor for Catalytic 
Rsch—W. K. Hall et al, Mellon Inst.; Devel., 
Desgn, & Constr. of Catalyst Testing Units— 
E. Chererson & J. Donovan, Artisan Ind. 
Aftnoon session (2): Gas Distrib. Studies in 
Fluidized Catalytic Oxidation Units—J. E. 
Longfield, Cyanamid; Anal. of Kinetics of Ca- 
talytic Proc. of Residual Stocks—B. J. Lerner, 
Gulf R&D; Fundamental Kinetics Appi. to the 
Reverse Shift Catal——-T. E. Corrigan, O. 
Mathieson. Polymerization of Olefing w/ 
Hetero. Organo-metailic Catal.—A. E. Jeltch. 
Koppers; Catal. Wydration of Olefins-—R. 
Odioso -et al, Gulf R&D; Kinetics of Lia.— 
Phase Hydrogen. of Cyclohexene—L. S. Bitar 
& R. Price, U. of Cinn. 


1959—Non-A.1.Ch.E. 


*New York, Feb. 23-26, 1959. Commodore 
Hotel. 44th Ann. Mtg. -TAPPI. . Chicago, 
Mar. 16-20, 1959. Natl. Assoc. Correos. Eng. 
corrision show. ... Baton Rouge, La. Mar. 
18-20, 1959. At L.S.U. 22nd Ann. Short Course 
Supts. & Ops. of Water & Sewerage 
Norman, Okla. Mar 23-24, 

1959. Campus of U. of Oklahoma, 
Conf. on Theory of Fluid Flow through Porous 
Media. . . . Wilmington, Calif. Mar. 26-27. 


continued on page 126 
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BEHIND THE NEWS 


Process 


First news release on SunOlin’s new urea plant 
was the above announcement from the Wall 
Street Journal, December 23. Back of this story 
is that SunOlin Chemical Company will use a 
Montecatini-Kellogg Liquid Recycle Process, 
and that Kellogg will build this new 222-ton/ 
day urea plant. 

SunOlin’s selection of the Montecatini- 
Kellogg route for its initial venture into a highly 
competitive market is significant recognition of 
the economics involved. Among the many ad- 
vantages in this instance are: (1) Low initial 
investment; (2) Low operating costs and corro- 
sion-free maintenance; (3) Complete conversion 
of the ammonia and carbon dioxide feeds; (4) 
High purity product, with biuret content less 


than one per cent; (5) Low-moisture, free-flow- 
ing prills without drying or coating operations. 

Kellogg is privileged to participate in this 
new undertaking for SunOlin. If you are in- 
terested in urea, complete information on the 
Montecatini-Kellogg Processes may be obtained 
by writing Kellogg’s Contract Sales Division 
for its recent brochure. 


THE M. W. KELLOGG COMPANY 


711 Third Avenue, New York 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Co., Lid., Toronto « Kellogg Interna- 
tional Corp., London « Kellogg Pan American Corp., New 
York « Soctete Kellogg, Parts « Companhia Kellogg Brastictra, 
Rto de Janeiro « Companta Kellogg de Venetucla, Caracas 


For more information, turn to Data Service card, circle No. 101 
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SunOhin to Build $10 Mi | | 
Urea Manuf acturing Plant | 
pHILADELPHIS A ures 
plant to be puilt bY concer \ 
jointly owned DY gun and «(Olin 
Mathieso Chemica! corp. will cost petween | 
$10 miilion and $11 million, gun aisclosed nere- 
sun and olin Mathieso" announced forma 
tion of the concer™, called gunOlin Chemical 
Co. jast July: and said then @ plant would be 
constructed to make ures adjacent gun's 
( Marcus Hook, P® refinery: spokesman | 
\‘ the site selected adjoins the Marcus Hook | 
refinery put is just across the pennsylven'@ 
porder Delaware: | 
The plant will have capacity to 
73,000 tons of urea year, for use in 
\ making chemicals, tertilizer and cattle teed. \ 
Construction is scheduled to begin next spring: | 


industrial news 


Thermal stress analysis 


of refinery piping systems 
Gorpon N. Fluor Corp. 


One of the lems in the 
engineering of the desi 
of the piping system connecting 
various pieces of equipment. The 
piping system is inst at ambient 
temperatures and may be operated at 
elevated temperatures of 1,000°F or 
higher. Since the pipe line 

more than 9 inches per 100 feet at 
these temperatures, large destructive 
forces can be exerted on the equip- 
ment which restricts this expansion, 
and excessive stress concentrations 
can occur in the piping system. 


then 


to obtain the forces 


and moments on the anchors and the 
stresses throughout the system, in 
order to ensure that these are less than 
the allowable. A complete, rigorous, 
flexibility analysis of a fairly typical 
3-anchor, 3-dimensional piping 
can occupy an experienced st 

weeks or more. Since production 
schedules make a rigorous analysis im- 
practical, short-cut 
many simplifying assumptions are 
kan To compensate for the errors 
introduced by these assumptions, the 


stem 


methods with 


The piping back ge lays out a_ piping system is gene: over-de- 
piping system, on his intuition si . This increased flexibility is 
and —— to provide for maxi- obtained wt introducing superfluous 
mum flexibility. The piping system is U-bends, , and expansion joints 

PIPE STRECS SATA SHEET 
GENERAL DATA Lime TEMPERATURE EAN COEFF. OF EXP ALLOWABLE STRESSES 
t 
ANCHOR DATA THD SPRING BATE 
x 4 47 iG 
I = 
T PROP. non stand] SKEWED | 
I 


minimum of data needed to do the job. 


PIPE STRESS CALCULATIONS 


(b) M (t) (b) $ (t) 
SECTION Ft. Lbs. Ft. Lbs. PSI PSI 
1.01 4682 - 21 2136 ° 4 
1,023 4537 - 21 + 6098 4 
1.02m 3395 + 3263 + 4564 


(€) 


PSI 


+ 2136 
+ 6098 
+ 4801 


Figure 2. The pipe stress data sheet has been simplified to require only the 


(A) 
PSI 
+ 29100 


EX. ALL. 


+ 29100 
+ 29100 


3.05m 1962 +2643 $3294 4 909 43763 23300 

3.05f 2886 + 1078 + 4844 + 371 $4900 + 23300 

3.07 2460 = 3533 + 1693 - 1215 ¢ 2963 + 23300 
F (x) F (y) F (z) M (x) mM (y) M (z) 

ANCHOR Lbs. Lbs. Lbs. Ft. Los. Ft. Lbs. Ft. Lbs. 

- 183 42 - 18 - 480 - 6045 1964 R (H) 
+ + + + 4 R (Cc) 

2 + 385 - 273 - 152 - 2696 # 142 - 4437 R( (x) 
+ + +, 4 R (Cc) 

3 = 202 + 230 336 3543 «1759 R (H) 

Figure 3. The output consists of the stresses at various points throughout the 


system and the reaction anchors. 
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into the large diam- 
eter high- iping curren 

ition i ipi 
can become quite expensive. Thus, the 
importance of an accurate flexibility 
analysis, with the feasibility of com- 
puting various alternative configura- 
tions in order to optimize the system, 
cannot be overemphasized. 

In a rigorous analysis of a pipi 
system, the piping is allowed i 
pand without restraint, and the forces 
and moments required to return the 
piping system to a configuration com- 
ra with its restraints are calcu- 

ted. These calculations are extremely 
tedious, requiring the computation of 
as many as 18 moments and products 
of inertia terms for each pipe section, 
and the solution of 6 simultaneous 
equations for each branch in the 
system. A digital computer solution 
provides the only feasible means of 
obtaining accurate analysis at low cost 
and high speed. 

The computer program to solve the 
pipe stress problem is a rigorous solu- 
tion, using matrix algebra as in the 
Brock Matrix Method (1). The flexi- 
bility (deflection per unit force) for 
every section, straight run, or elbow in 
a branch is obtained as a 6X 6 matrix. 
The superposition of the matrices for 
all the sections in the branch gives 
the overall flexibility coefficients neces- 
sary for the solution of the 6 simul- 
taneous equations. These coefficients 
are calculated in turn for each branch, 
and the system of simultaneous equa- 
tion thus obtained is solved to give 
the resulting forces and moments at 
the anchors. These forces and mo- 
ments are then transferred to the de- 
sired points in the piping system and 


on tape. Pipe sections for each 
are and operated on 
sequentially; thus there are no re- 
strictions as to the number of pipe 
sections per branch. All calculations 
are carried out to eight significant 
digits to insure accuracy of computa- 
tion. The program checks all input 
data for dimensional consistency and 
will reject the problem if the data 
fail this consistency check. It will also 
pin-point the pipe section where the 
consistency check failed, thus indi- 
cating where in the data sheet the 

continued on page 124 


anilyzed 
| 
| 
| 
|_| 
the stresses computed. 
Za The computer used at Fluor is of 
‘ medium speed with a 4,080 word 
<6 on the drum and the data read in 
R 


In the field of nuclear power as in the 
oil, gas, chemical and other industries, 
Dresser “men with imagination” are seeking 


to create and establish new standards 
of comparison the world over. 


TOMORROW'S PROGRESS PLANNED TODAY 
TRIES, imc. BY MEN WITH IMAGINATION 


EQUIPMENT CLARK BROS. CO.—compressors & gas turbines g& DRESSER-IDECO COMPANY — «tcc! 
structures ¢& DRESSER MANUFACTURING DIVISION—couplings g THE GUIBERSON 

AND TECHNICAL CORPORATION-—oil tools IDECO, INC.—drilling rigs LANE-WELLS 

SERVICES COMPANY - technical oilfield services MAGNET COVE BARIUM CORPORATION 

OIL © GAS © CHEMICAL —drilling muds PACIFIC PUMPS, INC.—pumps ROOTS-CONNERSVILLE 
ELECTRONIC * NUCLEAR POWER © INDUSTRIAL BLOWER DIVISION — blowers & meters g SECURITY ENGINEERING DIVISION — 
drilling bite SOUTHWESTERN INDUSTRIAL ELECTRONICS — electronic instrumen- 
REPUBLIC NATIONAL BANK BLDG., DALLAS, TEXAS tation ~& WELL SURVEYS, INC.—nuclear and electronic research and development. 


For more information, turn to Data Service card, circle No. 29 
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Hydrogenation 


at pressures up to 600 psig 
- — without leakage! J 


Safety is the prime consideration in I®P*E designed 
hydrogenation plants. At the same time, economy results. for 
exceptionally low iodine values are obtained with low 
catalyst consumption. 
| 


The modified high-pressure process developed by I*P*E is 
dependent on four key factors: proper agitation, rapid and 
controlled heat transfer, complete clean-up of stock, and 
optimum use of catalyst. Results, in terms of specific iodine 
values for given materials, can be guaranteed based on 
simple laboratory tests. 


For further details on hydrogenation 


processes and plants, contact I*P*E’s 
H 


Process Plants Division, Dept. _ 


tae * NEWARK’'5, N 


SS 


For more information, turn to Data Service card, circle No. 55 
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data were filled out incorrectly. 

The piping engineer starts with an 
isometric sketch of the piping system 
(Figure 1). He then out a data 
sheet (Figure 2) which has been 
simplified to require only the mini- 
mum of data, the coordinates of the 
open the physical properties of the 


PIPING SKETCH 


74 


Figure 1. The piping engineer starts 
with an isometric sketch of the piping 
system. 


Piping, and the operating conditions. 
time required to out and 
check a data sheet is approximately 
one hour; to punch and verify data 
for the computer approximately one- 
half hour; computer time approxi- 
mately ten minutes for a fairly com- 
~n 3-anchor problem, four minutes 
or a 2-anchor problem. The output 
(Figure 3) consists of the stresses at 
various points throughout the system 
and the reactions at the anchors. 
Using simplified methods, the design 
engineer would take 3 to 4 days to 
compute a complex 3-anchor problem, 
and would not have as complete an 
analysis as shown here, nor the con- 
fidence in the accuracy of his results. 
It has been the experience at Fluor 
that manpower costs for an approxi- 
mate solution run about four times 
the cost of a rigorous computer solu- 
tion. This is on a straight cost per 
hour basis and does not take into 
account peak load periods when 
skilled manpower would not be 
available to eliminate bottlenecks. 
Actual savings in material costs on 
recent projects have been extremely 
gratifying. On one recent piping sys- 
tem it was possible to save $10,000 
by eliminating a U-bend and going 
to less expensive alloy piping as a 
result of a rigorous computer solution. 
On another system it was possible to 
eliminate over $8,000 worth of ex- 
pansion joints which would have been 
included as a result of an approxi- 
mate analysis. 
(1) Brock, J. E., “A Matrix Method for 


Flexibility Analysis of Piping Systems”, 
Journal of Applied Mechanics, Dec., 1952. 
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Putting Rare Earths Within Your Reach 


fons, pounds or grams— today 


from the world's largest heavy rare earth producing facilities 


Production Facilities: Until recently, the scope of 
Michigan Chemical’s rare earth manufacturing has 
been classified. Now it can be told that its production 
units are the world’s largest — with nearly 200 ion ex- 
change columns 30 in. by 20 ft. high devoted to the manu- 
facturing of tonnage quantities alone. In another sec- 
tion of this plant are 10 in. columns for the production 
of the less-abundant rare earth elements such as lute- 
tium, thulium and holmium. Also, in our pilot plant are 
2, 4 and 6 in. columns, shown right, which are used 
mainly for experimental work. A wholly new manufac- 
turing plant is in operation producing rare earth metals 
in commercial quantities. 

Compounds and Metals: Thirteen of the rare earth 
oxides and metals are available to you in substantial 
quantities — mainly from inventory. Michigan Chemical 
Corporation was the first producer to supply most of 
the rare earth metals in volume. 


Rare Earths and Thorium Division 


MICHIGAN CHEMICAL CORPORATION 
636 North Bankson Street, Saint Louis, Michigan 


PRASEODYMIUM NEODYMIUM SAMARIUM EUROPIUM GADOLINIUM TERBIUM DYSPROSIUM HOLMIUM ERBIUM THULIUM YTTERBIUM LUTETIUM « YTTRIUM 


Price Changes: Our facilities have enabled us to 
initiate many of the consistent and dramatic price re- 
ductions which have occurred in this field. Two years 
ago, for example, lutetium and thulium oxides were 
selling at from $100 to $125 a gram. Over a year ago, 
Michigan Chemical reduced the price of these materials 
below $30 a gram. Now our price is $4.50 a gram in 
pound quantities. In our role of leading producer, we 
are continuing every price effort to open the way for 
more and more research and product applications for 
these challenging compounds and metals. 

With purities up to 99.9+% purity, an assured source 
of supply and steadily lowering prices, we urge you to 
investigate Michigan Chemical’s heavy rare earth oxides 
and metals. Phone, wire or 
write today on your letter- 
head for technical data, 
quotations and delivery. 


feg. U.S. Pot. OF 


RE-58-4 


For more information, turn to Data Service card, circle No. 66 
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VERTICAL 
PUMPS 


WITH 


NO SUBMERGED 
BEARINGS 
FOR PUMPING 
ABRASIVE 
CORROSIVE 
SLURRIES 


our specialty for ninety- 
one yeors. Perhaps we 
can be of help to you. 
Write us — no obligation. 


Write for Bulletin 
203-7 for complete 
summary of acid 
and chemical pump 
data. 


For more information, turn te Data Service card, circle No. 57 


future meetings 


from page 120 


Short 


Ann. Instrumentation 

Philadelphia, Apr. 20-21, 1908. 
Stratford Hotel. 3rd Mati. Conf. on Analog & 
Digital tastrumentation. . . . Ann Arbor, Mich. 
June 15-24, 1959. Intensive Course in Auto- 
Registration 


1960—MEETINGS—A.I.Ch.E. 


* Atlanta, Ga. Feb. 1960. A.1.Ch.E. 
National Meeting. Gen. : J. W. Mason. 
Dean, Coll. of Eng., Tech. Tech. 
Prog. ¢Chmn.: PF. Bellinger, Georgia Tech., 
225 North Avenue N. W., Atlanta 13, Ga. 
inetics—C . Eng. Dept. 


* Mexico City, Mexico, June ny 1960. 
A.1.Ch.E£. National Meeting. Tech. Chmn.: 
G. E. Montes, Nat'l Petrochemical I corp. P.O. 


. Co. 3 Hanover Square, New York 4, 
N. Y¥. Petroleum Production; Minerals and 
Metals; Biochemicals and Foods; Equipment. 


* Tulsa, Okla., Sept. 4-7, 1960. A.I.Ch.E. Na- 
Chmna.: W. 


Y. 
U. s. Naval Resch. Lab., Washington 38, 
* Washington, D. C., Dec 4-7, 1960. A.1.Ch.&. 
: J. Gi 


Prog. Chmn.: D. O. Myatt, Atlantic Research 
Corp., Alexandria, Va. 


1960—Non-A.1.Ch.E. 


* Moscow, USSR, June 1960. Ist Congress of 
International Fed.. Automatic Control. To 
cover areas of Theory, Hardware, & Applica- 
tiens of automatic control. U.S. participation 
sponsored by American Automatic Control 


Abstracts of papers by March 1, 1959; com- 
pleted papers by July 15, 1959. 


Unscheduled Symposia 


Address communications to the Program 
Chairman listed with each symposium below. 


4. Texas. 


A $740,000 prime instrumentation 
contract for the nuclear portion of the 
new Enrico Fermi Atomic Power 
Plant, now under construction near 
Detroit, has been awarded to Bailey 
Meter Co. of Cleveland. Both pneu- 
matic and electronic control systems 
will be used; transistorized com- 
ponents will be emploved in all elec- 
tronic systems. 
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xas A ollege Sta exas estic: 
& oS & D. J. Porter, Diamond Alkali, Box 348, Paines- 
ville. Ohio. Nuctear -ingineering; Petroleum, 
Turpentine, and Solvents; Rubber and Plas- 
tics Applied to Textile Fibers; Bioengineering- 
| Radioisotopes; Pulp and Paper; Engineering 
‘ | Sales; Rockets and Missiles; Management of 
Small Plants; Engineering Education; Mineral 
} uz 
at 4 e ca 
j in Latin America Ma i race 
K. H. Hachmuth, Phillips Petroleum Co., 
Bartlesville, Okla. Foams—Their Use and 
‘ Centrol—cC. 8S. Grove. Jr.. Syracuse U.. Collen- 
molten caustic slurry. 
| Dval Dischorge 
Pump. Council. Affiliated societies: A.1.Ch.E., ASME, 
advanced design’ — exira heavy sho 
side thrust of the impeller, and tough 
2 | dual discharge pump illustrated here in- Equipment: Chen-Jung Huang. Dept. of Chem. 
corporates these features and dispenses of Houston, Cullen Blvd., Houston 
rings or packing below the of Catalytic Cracking Charge 
eee ea. ot fae cover plate where they would be in con- Stocks and Quality Criteria Therefore: 
tact with the liquid Wheaton W. Kraft, Lummus Co., 385 Madison 
Ave.. New York 17, N. Y. 
: yi eee | ae Difficult pumping oroblems, particu- Solar Energy Research: J. A. Duffie, Director 
larly in the process i:.2 ustries, have been =. Univ. of Wis- 
ot of Solvent 
Jos: traction: G. H. Beyer. Dept. of Chem. Eng.. 
LAWRENCES® 
; 371 MARKET STREET, LAWRENCE, MASS, 
; ‘ 


The Graham Captive Water Unit condenses your con- 
taminated process vapors without carrying foreign 
material into your plant water supply. The Graham 
Captive Water Unit condenses all your noxious vapors 
with its own independent water supply. This water sup- 
ply in itself is cooled in the flash cooler section of the 
unit and thereby allows these foreign materials to be 
removed from the system without troubles. 
We call your attention to the unit shown here and 
suggest that you investigate this unit for your 
Deodorizers 
Petroleum Refinery Vacuum Units 
Vacuum Acid Concentrators 
Paper Mill Vacuum Evaporators 
Fish Stick Liquor Evaporators 
Evaporated Milk Vacuum Pans 


For trouble free operation without continuous main- 
tenance consult us on your contaminated vapor prob- 
lems and the Graham Captive Coolant Condenser. 


GRAHAM MANUFACTURING CO., INC. 
Heliflow Corporation 


415 LEXINGTON AVE., NEW YORK 17, N. Y. 
Offices in principal cities and Canada 
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til mext spring! 


If you are contaminating your plant water supply, 
it will be worse during the hot months of 1959 

Here is your solution — the Graham 
CAPTIVE WATER COOLANT UNIT 


For more information, turn te Dote Service card, circle No. 102 
February 1959 
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ooo THE PEABODY 
HIGH VELOCITY GAS SCRUBBER 


In Nuclear Energy Plants, 
Exotic Fuel Installations, 
Conventional Process Plants... 


This scrubber assures maximum removal of sub-micron particles for 
any given pressure drop. At gas capacities from 100 to 200,000 SCFM, 
and with inlet dust loadings up to 100 grains per cubic foot, it provides 
the highest collection efficiency with minimum power consumption. 


In recovering fume of sodium oxide, radioactive wastes, boric oxide, 
asphalt, ammonium chloride, salt cake, blast furnace gas and other 
materials, this unit agglomerates and collects sub-micron particles 
while simultaneously cooling the gas and absorbing soluble vapors such 
as iodine. A Peabody High Velocity Gas Scrubber in an atomic energy 
installation, removes 98 to 99% of sodium oxide fume. 


Whether your process is rare or routine, Peabody's world and in- 
dustry-wide experience will provide an efficient and economical solu- 
tion to your gas and liquid contact problems. We invite your inquiries. 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N.Y 
OFFICES IN PRINCIPAL CITIES 


6-365 PEABODY LIMITED @ LONDON, S.W 1, ENGLAND 


For more information, turn to Data Service card, circle No. 81 
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nuclear news 


Nuclear Engineering 
Division elects 
officers 


At the recent Annual Meeting of the 
A.I.Ch.E. Nuclear Engineering Di- 
vision, held at the National Annual 
Meeting in Cincinnati, the new slate 
of officers of the division for 1959 
was introduced by chairman-elect 
J. W. Clegg. Those who will serve 
for the coming year are: Chairman, 
J. W. Clegg; vice-chairman, W. 
Rodger; secretary-treasurer, C. E. 
Dryden; executive committee, O. L. 
Dwyer and R. W. Moulton. 


The privately-owned nuclear fuels 
business of Mallinckrodt Chemical 
Works has been turned over to a 
newly-formed company, Mallinckrodt 
Nuclear Corp. ~ subsidiary 
will take over all facilities and person- 
nel of the Mallinckrodt Special Metals 
Division, including a $2 million nu- 
clear fuel production center at Hema- 
tite, 45 miles south of St. Louis. 


The United Kingdom Atomic 
Authority, England, has purchased a 
Model 231R “PACE” analog com- 
puter from Electronic Associates, 
Long Branch, N. J. 


Standard fuel elements for nuclear 
reactors are now available from Syl- 
vania-Corning Nuclear. First to hit 
the market will be four standard ty 

for use in low-power reactors, eM 
types will follow as developed. Earlier 
step by Sylcor to lower nuclear fuel 
cycle charges was announcement in 
February, 1958, of a “package fuel 
plan” which established a fixed price 
as a single and total charge to the 
customer for delivery of completed 
elements. 


Nuclear research in South Korea re- 
ceives a helping hand with announce- 
ment of a $350,000 U. S. Government 
contribution toward the cost of a 
multi-purpose 100-kilowatt solid ho- 
mogeneous TRIGA Mark 11 to be 
built by General Atomic for installa- 
tion near Seoul for the Korean Atomic 
Energy Research Institute. 


Base charges at which U-233 and 
plutonium will be made available for 
research and development to private 
individuals and companies in the U. S. 
and to foreign governments under 
agreements for cooperation have been 
set by AEC. The charges are $15 per 
gram of U-233 and $12 per gram of 
plutonium. 


For more information, circle No. 45 > 
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Why It Pays to Discuss Your Project With a 
PIONEER FABRICATOR FOR ATOMIC ENERGY 


Graver’s experience in fabricating and erecting containment housing, stainless, 
aluminum and other alloy vessels and process equipment for atomic ener 
dates back more than twenty years—to the housing of the MIT cyclotron in 
1937. Projects by Graver for major nuclear installations include hot waste trans- 
fer and settling tanks, scrubbers and other process equipment, and containment 
housing for experimental, demonstration, and commercial power reactors. 

Graver fabrication experience and design skills in the atomic field have also 
been sought internationally, a mark of confidence in Graver craftsmanship and 
Graver skill in steel and alloy fabrication. 

Since there is no margin for error when fabricating for atomic energy in- 
<a experience does count. That’s why it pays to discuss your project 
wi raver. 


GRAVER TANK & MFG.(CO. east cuicaco, ino. 


DIVISION—UNION TANK CAR COMPANY 
Plants and Offices Across America 


STAINLESS WASTE TRANSFER TANKS | REACTOR CONTAINAE 887 
: 
| 
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a 
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industrial news 


The use of outside engineering agencies 


Generally, there are three major 
types of outside services available— 
consultants, engineering firms, and re- 
search organizations. Consultants are 
usually very highly qualified and 
specialized individuals, or a group of 
individuals, used for assistance or 
trouble shooting in their specific fields 
of competence. Normally, they do 
not provide research facilities, other 
than routine testing or analysis, but 
instead depend on their very specific 
stock of knowledge and experience for 
the problem at hand. 

Engineering firms are often special- 
ized with respect to the industries 
they serve and to certain classes of 
unit processes and unit operations. 
Even the larger companies, which 
provide a broad range of engineerin 
services, usually have several areas of 
special proficiency. As a general rule, 
the client roms the engineering 
company with basic design informa- 
tion about a new and sets at 
least the product and raw material 
specifications. Some engineering firms 
license process patents. The engineer- 
ing services range from preparation of 
initial flow sheets, through detailed 
plant design, to construction and start- 
up of the plant. 

Contract research organizations pro- 
vide essentially the same services as 
the research department of a chemical 
company itself. That is, they under- 
take problem-solving and the devel- 
opment of new processes and process 
equipment, following them up to 
bench scale, or in some cases to the 
pilot plant phase. can obtain 
the process data needed by the engi- 
neering firms for their plant ——. 
and they use consultants themselves 
to supplement their own areas of 


ere are a number of types of re- 
search organizations, other than those 
associated with chemical companies 
themselves. These include govern- 
ment laboratories, independent com- 
mercial laboratories, independent not- 
for-profit institutes, and universities. 
Only a few government laboratories 
are available for research on problems 
of the process industries. such 
institution is the Forest Products 
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Nevin K. Hiester 

Chemical Engineering Section 
Stanford Research Institute 
Menlo Park, California 


Laboratory, at Madison, Wisconsin, 
which does enter into cooperative 
agreements for research services if the 
work is consistent with existing pro- 
grams. Most universities, proper, 
eschew applied research; some have 
established affiliated organizations for 
this a. Universities and govern- 
ment laboratories usually reserve the 
right to publish research findings. 

The independent commercial labo- 
ratories, independent not-for- 
profit institutes, are distinguished from 
each other by specializing in different 
areas of competency. For instance, 
among other things, A. D. Little is 
well known for its work in cryogen- 
ics, and Foster D. Snell for its work 
in detergents. Among other special- 
ties, Battelle is known for its activi- 
ties in metallurgy, and Armour for its 
work in ceramics. 


Non-Profit research Institutes 
Private, nonprofit research institutes 
are relatively new tools of scientific 
research. The major institutes and the 
years they started research activities 


are: 
1913 
1936 
1944 
1944 
6. Cornell Aeronautical ... 1946 
1947 


The acceptance and utilization of 
these institutes by industry and 
government has skyrocketed. The re- 
search volume for the nine major not- 
for-profit institutes mentioned above 
was: 


$560,000 
11,600,000 
24,000,000 
60,000,000 
80,000,000 
100,000,000 


% government-sponsored and about 


% sponsored by industry or the re- 
search institute itself. 

There are a number of reasons why 
a chemical company uses such in- 


dependent institutes. 

1. To obtain ial skills and fa- 
cilities. A institute vides 
a very large pool of talent an —_ 
ment. Many specialists are avai 
in many different fields and can be 
called on for any research project. 
This permits the client company to 
i its staff with specialized 
talents for a set of problems for which 
it is not economic to hire a full-time 
staff member for the client’s own re- 
search department. Likewise, there 
are many cases where the company 
has a very specialized, one-time re- 
search problem, perhaps quite differ- 
ent from those normally studied in 
the research department. It is con- 
siderably cheaper for them to utilize 
an outside research organization al- 
ready staffed with specialists and pro- 
vided with the specialized equipment 
required. 

2. For the of overflow 
work. The client's staff in the research 

t may be overburdened 
with problems and unable to solve 
them within the time schedule de- 
sired. The overload may then be con- 
tracted to the independent labora- 
tories. Along the same line, in cases 
of emergency and with such outside 
facilities available, it may be advan- 
tageous to reduce lead time by utiliz- 
ing the outside research organization 
during the time that the staff and 
facilities of the company’s research 
department are being built up to 
handle the overload. 

3. To obtain a fresh approach. The 
research institute’s staff can haa 
si to one project only and thus 
rs full tiene to it, away from the 
day-by-day of current prob- 
lems that often — the company 
research scientists and engineers 
uninterrupted and creative thought. 
Similarly, the assignment of the prob- 
lem away from internal company in- 
fluences will permit its review by 
research scientists and a who 
can be objective and not hindered by 

reconceived notions of how the prob- 
aia should be attacked, because “this 
is the way all problems of this sort 
have always been attacked by the 
company.” Again, a research scientist, 
not prejudiced by having worked 
with the problem for many years, may 

look at it more dispassionately. 
continued on page 132 
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INDUSTRIES 


CROSS-BORE 


HEAT EXCHANGER 


FALLS 2, | INDUSTRIES, INC. 


AURORA ON, OHIO 


Another 
.-. the almost perfect heat exchanger 
at te ures to 340°F . . . overall! ensions same_ 
wone-piece” heat transfer cylinder, — ‘ments... start enjoying the profits and 
CROSS-B exchangers a3 
3 ’ 
| 


Outside agencies 
from page 130 


4. For research of interest to more 
than one company. A large number of 
problems are brought to research 
institutes because they are of concern 
to a group of —— or to the 
entire industry and, therefore, are 
supported in an in dent research 
organization so that the results will be 
available to all. Alternatively the re- 
search problem may be too large for 
support by one company, and a com- 
bine is then formed solely for spon- 
soring the research. 


Argument against 


There are also arguments for not 
using independent institutes. There 
are companies which are not normal- 
ly eager to permit com- 
pany information and data to be taken 
outside of the company, or they may 
want the research experience gained 
on the problem to remain in the re- 
search department staff. One method 
of solving these problems is a pro- 
vision by the research institute that 
the nature of the information obtained 
be kept classified within the project 

7) =| team. The pool of research know-how 
YOU'RE RIGHT ea gained during the project is returned 


zations attempt to solve this problem 


LIQUID MIXING 


when you... Nl | to the client as part of the final tech- 
| nical report. 

| | DEPEND ON ft Another problem is that of control 

@ EQUIPMENT [ey =| «of the technical program and of the 

| | FROM ALSOP financial expenditures by the client 

| | ») LIQUID FILTRATION company. Normally, research organi- 


by directing the research through a 


LIQUID STORAGE a steering committee consisting of re 
LIQUID PUMPING resentatives of both the client and the 
neering institute. During the steering com- 
—- i is mittee meetings, whether they be in 
yours free for the asking person or by phone or mail, informa- 
P tion as to the status of a research 


program, with respect to the research 
milestones and the financial expendi- 
ture curve, is provided to the client 
so that control can be maintained of 
project costs and accomplishments. 
Another problem is that of com- 
munication, that is, keeping the client 
informed of what is happening and of 
pertinent, valuable results. Geograph- 
ical distance is often quoted as adding 
to the problems of communications. 
This, of course, is not so true in 
today’s era of rapid air transportation 
| and relatively efficient and economi- 
_cal phone communication. Again, 
however, the problem can be solved 
by frequent progress reports and 
steering committee meetings. 
The initiation and operation of a 


1402 Gold Street | . 


esearch project generally proceeds 
continued on page 136 
Milldale, Connecticut rst with filter paper exc! 
For more information, circle No. 2 For more information, circle No. 32 
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LOOKING FOR MORE HEAT 


FROM THE FUEL YOU’RE NOW USING? 


AN AIR PREHEATER CAN 
PUT AN EXTRA 1000° INTO 
YOUR FURNACE 


You can get more heat — from the 
same amounts of your regular fuel — 
with a Ljungstrom® Air Preheater. 
An Air Preheater can recover as much 
as 1000°F from the exhaust of stills 
or boilers and return it to the combus- 
tion air of any kind of fuel-burning 
equipment. Extra furnace efficiency 
will in turn permit use of advanced 
boiler designs, finer controls and a 
more uniform, more profitable product. 

You save fuel with preheated air, 


too. Even if you recover only 45°F 
from stack gas, you'll save 1% of your 
fuel bill. Recover 1000°F, and you can 
maintain present operating tempera- 
tures on 20% less fuel. 

There’s also less maintenance on a 
Ljungstrom-equipped furnace. Fuel 
burns more completely in preheated 
air, so there’s less slag, fewer deposits, 
higher availability of equipment. 
What you save on maintenance and 


THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17,N.Y. 
For more information, turn to Data Service card, circle No. 9 


fuel alone will pay for your Air Pre- 
heater in two years or less. “Write- 
off” can be cut to as little as nine 
months if you use the extra capacity 
of a preheated furnace to boost prod- 
uct quality. 


Free facts on fuel savings 
One company’s fuel savings with an 
Air Preheater are factually described 
in an article by Oliver F. Campbell. 
Write today 
for your 
free copy. 


j 


Twin Coach Aircraft Division controls this metal bonding auto- 
clave entirely automatically. Quick Opening Doors speed 


operation. 


q Hercules Powder uses an acid resistant, forced circulation 
evaporator to concentrate highly corrosive protein solution. 


Fish Products utilizes two evaporators to recover vitamins 
and protein solids from fish oil waste. 


Skill 
the r 


Becaus 
can im} 
to meet 


National Distillers produces livestock and poultry feed from 
distillery grain residue by continuous drying with Buflovok 
double-drum dryers. 


Shell Chemical gets dependable glycerine concentration using 
less power with combination forced and vertical concentration 
evaporators. 


Buflovak engineering pays off 
for progressive processors 


Buflovak research solves 
the toughest 
processing problems 


Buflovak has the best equipped laboratory for 
analyzing problems in drying, evaporation, ex- 
traction, solvent recovery crystallization and food 
engineering. Products can be tested by the beaker- 
ful or run in carload lots on a full production 
schedule. Over 7,000 tests have proven for hun- 
dreds of companies that product research is the 
sure way to profits. 


Skilled engineering provides 
the right equipment for the job 


Because the line is complete, Buflovak engineers 
can impartially recommend the right equipment 
to meet specific job requirements. . . basing their 
selection on known specifications, or on the results 


of special research. Whenever custom units are 
needed, Buflovak has the design know-how and 
production facilities to follow through. 


Industry's most modern units 
upgrade products, 
improve operations 


Dryers, evaporators, flakers, autoclaves, kettles 
. . . all the units in Buflovak line incorporate 
advanced design features developed by extensive 
product research. On sched- 
ule delivery . . . superior per- 
formance . . . low operating 
costs . . . and capable, avail- 
able service are all part of the 
Buflovak program to build 
customer profit. 
Send for Catalog 380: 
“Buflovak Processing Equipment”) 


BLAW-KNOX COMPANY 


Buflovak Equipment Division 
1567 Fillmore Avenue, Buffalo 11, N.Y. 


For more information, turn to Data Service card, circle No. 15 
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Outside agencies 


from page 132 
through the following steps: 

1. Make sure you want research, 
not just consulting, trouble 
shooting, or testing. 

2. Find a research institute compe- 
tent in ee of problem you 
are conce: with. Talk to ap- 
propriate staff members and 

e sure they can handle it. 
You will definitely be advised if 
they fee) that they are not com- 
petent to undertake the pro- 


Stimulating research and development 
opportunities for 


Chemical Engineers 


in Southern California 


Interesting positions available at all degree levels on proj- 
ects for the development of the Organic Moderated Reactor 
approach to nuclear power. 


gram. 
3. Request, examine, and, if satis- 
factory, accept their research 


We are seeking graduate Chemical Engineers with a mini- 
mum of 1-3 years experience in process development or pilot 
plant functions. Prefer nuclear experience for senior positions. 
The work includes the design and operation of experimental 
equipment and the evaluation of results. 


pro 

4. Appoint a member of your staff 
as technical liaison man and as 
your representative on the steer- 
ing committee. 


5. Receive progress reports and 
final reports. 


Inquire now; answers will be prompt, confidential. 
Write to: Mr.M. B. Newton, Personnel Office, 
21600 Vanowen Street, Canoga Park, California. 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


Combustion Engineering, Inc. has 
filed a registration statement with the 
SEC for the acquisition of General 
Nuclear Corp. through an exchange 
of stock. General Nuclear will be 
operated as a subsidiary, says Com- 
bustion Engineering. 


Tanks a lot... 


TANKS? We fabricate all kinds, shapes and sizes. Want something Send today for your free copy of 

agitated? We make agitator tanks. Need something ressurized? We our new 16 page catalog — it's 

fabricate pressure tanks. Storage? We fabricate tanks for that, too. “tam still 

We make our tanks from your ideas — in stainless steel, monel, - Better , send us your 

nickel, inconel, aluminum or carbon steel. blueprints for prompt estimate. 
Tanks of every description . . . corrosion resistant, plain, pressure — - - 


(code), jacketed, storage or agitator — it makes no difference to 
Littleford; each metal has been used since its inception in the fabri- 


cating of Tanks regardless of shape or size. Littleford Tanks are 
. tailor made to your (LOU [2 
When you need tanks, bins, hoppers, or special trucks, remember 
Littleford has the experience and the equipment to produce the 
finest product available. Send your drawings or blueprints to us for Bros., inc. 
otation sk one of our Engineers to assist you in connection 
453 EAST PEARL STREET, CINCINNATI 2, OHIO 
For more information, turn to Data Service card, circle No. 60 
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COOPER ALLoy TVAIVE BRI 


THE VALVE AND FITTINGS ANSWER CORNER 


in excess of the maximum passable through 
the torque cutout. 


Q. Does V2B stainless alloy lend itself to 
in valve discs? 


Si, Cu, and Be, and is easily machined in 
the quench-annealed condition (Brinell 
269). Corrosion resistance to H,SO,, HCl, 
H;PO,, and their salts in the hardened 
condition exceeds that of all other precipi- 
tation-hardenable alloys, and even 316- 
type stainless. Its resistance to highly 
concentrated hot HNO,, however, is less 
than that of 304 and 316. 


Q. In open-shut operations, which type gate 
valve is preferable: wedge type, or parallel- 
faced disc type? 

A. This depends on many variables such 
as system pressure, temperature, and dif- 
ferential pressure across the disc. With low 
system pressures and temperatures, the 
wedge type is preferred for positive shutoff. 
With high temperature-pressure systems, 
however, since shutoff tightness is directly 
affected by pressure drop across the disc, 
the parallel-faced disc type is preferable, 
especially in regard to required stem torque 
and disc binding. 


Thermon fills voids between body and tubing, providing continuous heat-flow path between heating 
element and vaive body. It can be easily removed for repatr of leakage in tracers 


We've Cut 
Jacketed Valve Cost By 75% 


Standard Cooper Alloy stainless steel valve mode!s with low-cost 
Thermon* jacket are designed for use in hot or cold service 


Thermon, a non-metallic plastic com- 
pound with highly efficient heat-trans- 
fer properties when factory-applied to 
standard Cooper Alloy stainless steel 
valves with conventional steam traced 
or thermal electric systems, permits 
all the performance advantages and 
none of the problems generally asso- 
ciated with jacketed units. You can 
even use standard piping without 
juggling sizes, and product contamina- 
tion, usually a big problem with most 
jacketed units, is not possible, because 
we have eliminated the need for com- 
plicated castings which are subject to 
hidden defects. 


What’s more, the costs are one- 
quarter of what you would expect to 
pay for jacketed valves. Thoroughly 
tested under all operating conditions, 
Cooper Alloy Thermonized valves have 
the high performance characteristics 
equal to the most efficient jacketed 


units, in operating temperature ranges 
from below zero up to 750°F. 

Cooper Alloy Thermonized valves 
make maintenance problems easy. 
Should tracer leaks develop, they can 
be quickly found and repaired. With a 
minimum of down time required, your 
processing operation can be continued 
without a great loss of productive 
hours and manpower. 

With Cooper Alloy Thermonized 
valves ycu get all the high quality 
features you expect in a Cooper Alloy 
product. You get high-performance, 
lower-cost jacketed valves, and you 
can get practically off-the-shelf de- 
livery to meet your production needs. 
For further details, request engineer- 
ing data folder from Coope. Alloy 
Corp., Hillside, N. J. 


*Thermon is a product of the Thermon Mfg. Co., 


Houston, Texas. 
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Cari Tyika, Cooper Alloy 
| Technical Service 
Director, answers your 
Q. How can one remedy a hydraulic hammer 
produced in a piping system during closing - 
of a motor-operated gate valve? % b. 
A. Hydraulic hammer indicates an exces- 4 
sive pressure buildup rate caused by too 
rapid a valve closing cycle. Lengthening ; : 
the time of closure will eliminate this 
condition. 
Q. What to do about interruption of closure 
torque switch cutting oul when in the near- 
closed position? 
A. Increase the spring load in the operator 
torque cutout. Obviously, the disc when 
approaching the closed position develops 
across it larger pressure drops and resulting 
friction, which requires operating power 
A. Yes. V2B’s corrosion and erosion resist- 
ance, plus its non-galling characteristics, 
are ideally suited for valve dise applica- 
tions. Typical Brinell hardness values 
range from 302, as cast, to 363 when 
annealed and hardened. V2B contains Mo, 


Lewis C. Mario, Benzol Products Co. 


ATLANTIC CITY 


last minute Arrangements are complete for the speaker of Alan H. Shapley of the 


upcoming Atlantic City Resort Meet- National Bureau of Standards, who 
ing. Speakers for the principal events was U.S. vice-chairman for the Inter- 


. bee need, the plant tri tional Geophysical Y 


cncinatedies activities scheduled. will be the speaker at the Tuesday 
Lunch on Monday will be distin- night Banquet. 
March 15-18th guished by the presence as guest continued on page 140 


Know your sunday 
authors for the Afternoon 
four-day 
meeting 


Sanborn Wessel Sweeney — a. Adams 


Szego Dixon Ritchey Mettler Ehricke Cziner 


Treybal Vermeulen Jacques Myers Kendall Schotte “aim Berger Johnson 
Tuesday 
Morning 

Magee Atkinson Trice Gustison Karr Hoelscher Thatcher Garrett Karp 


Webster Stevens Amos Prausnitz Salmon Teller Gordon Vilbrandt 


Happel Watson 


@r 


Lindstedt Corrigan Skelton Jackson Kittredge Donath Mason Petersen "aie 


Blomfield Wellford Wright Pontius Barnett Tomkowit McKibbins Hill Ackerman Longmire 


138 February 1959 CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 2) 


Hawke Dietz 
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SIMPLE OR 
COMPLEX 


EFCO right 


No job is too complicated for Efco’s heat-transfer 
specialists. One reason that Efco does it right is its many 
years of experience in designing and fabricating heat- 
exchangers for the wide range of temperatures and 
pressures represented by ethylene plants and platinum 
catalyst reforming units. We are recognized specialists in 
handling all grades of carbon, alloy, and stainless steels, 
nickel, aluminum, and special low-temperature materials. 


EFCO’S FOUR POINT PROGRAM PROVIDES: 


service-proved engineering design 

guaranteed job-ratings 

complete fabricating facilities 

technical service before, during and after installation 


ASK OUR GULF COAST CUSTOMERS — THEY KNOW US WELL 
Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. O. BOX 7395 HOUSTON 8, TEXAS 


For more information, turn to Data Service card, circle No. 34 
CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 2) February 1959 


* 
SSO 
IEMA 
Ay 
| 


NOTHING 
MEASURES 
UP TO... 


FOR THERMAL SHOCK RESISTANCE, 
CHEMICAL INERTNESS IN TUBING 


impurities. Useful to 


FOR GUARDING THE REAL PURITY OF 
YOUR COMPOUNDS IN CRUCIBLES, RE- 
TORTS, MUFFLES, DISHES, TANKS, 
POTS, TRAYS 


Non-absorbent, non-cato- 
lytic, non-porous, immune 
to extreme electrical, 
thermal and chemical 
conditions. Many sizes 
and types in stock. 


FOR OUTSTANDING ELECTRICAL PROP- 
ERTIES, STRENGTH, IMPERMEABILITY. 
IN ELECTRIC IMMERSION HEATERS, 
BALL & SOCKET JOINTS, STANDARD’ 
TAPER JOINTS, GRADED SEALS 


Corrosion resistant, im- 
pervious te all organic 
{fj and inorganic chemicals 
at high temperature re- 
gardless of concentration 
(except strong caustics 
and hydrofluoric acids.) 
Immediate delivery on 
stock sizes. Custom items 
to order. 


Write for our information 
bulletins. See our ad in 
Chemical Engineering 
Catalog. 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 
18-20 Salem Street, Dover 

New Jersey 


i 


| data on 


Zone__State____ 


For more information, circle No. 91 
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Atlantic City 


The ladies committee, headed by 
Mrs. F, J. Van Antwerpen, has ar- 
ranged a full and diverse schedule of 
optional events, including trips to the 
Renault ae near Atlantic City, 
the Fischer Greenhouse, and the 
Lenox China Showcase. Bowling, boat- 
ing bridge, and horseback riding, are 

also expected to attract 2 numerous 
feminine contingent. 


Program changes 

Technical Session 14, 
morning, will be called Ti 

namics of Phase Equilibria instead of 
Thermodynamics of Solutions. Papers 
remain unchanged. 


®@ Technical Session 14, Business and 


from page 138 

Technology, will be on Tuesday 
morning instead of Tuesday afternoon. 
The fourth paper in this symposium, 
by D. B. Keyes, will be titled Evalu- 

the Evaluators instead of 
Intangibles of Technical Economics 
as advertised. 
@ Technical Session 18, Care and 
Feedi of Executives, has been 
changed to Tuesday afternoon from 
Wednesday morning. Papers are un- 
changed. 
@ The discussion, Russian Technical 
Literature in Chemical Engineeri 
moderated by H. E. Hoelscher, 
be held Monday night, 8:00-9:30 
P.M., instead of Monday ufternoon. 


g work is well advanced 
on a “sizeable” phenol plant and 
7 ag de unit at the Port Moody, 

of Reichhold Chemicals 
and another 
phthalic anhydride plant at the com- 
pany’s St. Therese, Quebec, facilities. 


Exchange of patents and knowhow 
on rubber chemicals has been agreed 
upon between Naugatuck Chemical 
(U.S. Rubber) and Farbenfabriken 
Bayer, A.G. of West Germany. 


Vinyl acetate polymerization produc- 
wilt bo by 50% at the 
Meredosia, Ill, plant of National 
Starch Products. Constructor for the 
additional facilities will be Blaw- 
Knox, startup is slated for March of 
this year. 


A contract for engi procure- 
ment, and construction a solvent 

halting plant has been awarded 
to Badger Manufacturing by the Lion 
Oil Division, Monsanto Chemical, El 
Dorado, Ark. 


DIVISION OF SAFETY INDUSTRIES, inc. 


Finer and more intimate dispersion of solids 
can be achieved using an Entoleter® 
centrifuga! impact mill. 

¢ Low cost — low power requirements 

Minimum (controlled) temperature rise 


RECENT APPLICATION 
For the final dispersion of detergent, bleach, 
perfume and highly abrasive silica flour 

in a popular powdered household detergent. 
this 27” model with abrasion resistant 

Send for literature on Impact Milling, Particle Size 
Reduction and the new line of Vibreting Screens. 


For more information, turn to Data Service card, circle No. 83 
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REOS 
\ 9 Sand-surfaced, glazed or 
\\ a satin-surfaced and trans- | 
parent... in all normal 
Y/ lengths and diameters. 
. ent, free from chemical 
Prompt delivery for spe- 
/} cial sizes. 
| | 
& 
xe 
on 
= = ©, Box 904, New Haven, Conn. cone 


WATER INLET 


If you never heard of a CONVACTOR, do not be surprised. 
It is an entirely new design of special condensing tower 
which offers important advantages in some processes. 

In the refining of edible oils it recovers fatty acids, most of 
which were formerly waste. It offers the additional advan- § 
tage of totally eliminating stream pollution from this & 
source or the expense of cleaning cooling towers which 
collect such deposits. It has similar application in fatty acid 
stills, some other types of distillation processes, dryers, 
and other large vacuum processing units. 

The CONVACTOR is a combination of two condensers and 
@ vacuum cooling chamber. One condenser is of conven- § 
tional barometric design, the other a highly improved 
condenser working on the jet principle. The latter con- § 
denses the vapor from the process and discharges directly 
into the vacuum cooling compartment where the heat of 
condensation is immediately removed. The cold water is 
then recirculated through the same jet condenser. The 
flashed vapor from the cooling operation is condensed in 
a conventional barometric condenser using water from a 
river, cooling tower or other industrial source. Periodic 
blow-down or continuous bleed-off from the flash chamber 
permits recovery. Several large industrial installations have 
been made. 


STORAGE 
CHAMBER 


Cr l-Reyrolds 0, 


New York Office: 17 John Street, N.Y. 38, N. Y. RECIRCULATING PumP 


CHILE-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS * FUME SCRUBBERS * SPECIAL JET APPA 
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CROLL-REYNOLDS’ | 
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RAROMET 
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e VAP 
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al 
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q 
FLASH CHAM BEE 
Patent apptied fer 
CROLL. | 
REYNOLDS Main Office: 751 Central Avenue, Westfield, N. J. Me WATER OUTLET TO 


You're seeing 


more and more 
of this label 
latety.... so if 


SULFAMIC 


ACID you can 
use this label... 


The manufacturer 


this label on his 
product indicates 
he is using the 
finest Corrosion Inhibitor 
available. 


For com information 
on O’B-HIBIT and the dis- 
tributors in your area, 
write: 


you formulate 


ofan ACID CLEAN- 
ER who displays — 


142 


For more information, circle No. 77 
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local sections 


Rocket fuels, 
population effects, 
at Local Sections 


All rocket fuels, either liquid or sol- 
id, consist of the fuel itself, and an 
oxidizer. Fuels can be classified as di- 
propellants—in which the fuel and 
oxidizer are stored separately, or 
mono-propellants — where they are 
premixed. The main advantage of 
solid propellants, explained Nevin K. 
Hiester of Stanford Research Institute 
to the Northern California section 
(Wm. B. Hauserman) in September, is 
that they do not require the amount 
of hardware necessary for the han- 
dling of liquid propellants. (Hard- 
ware refers to the rocket hull, pumps, 
tubing, and so forth, used to contain 
the currently-used liquid fuels.) 

Although there has been a recent 
trend back to liquid fuels—mostly as 
mono-propellants, about a year ago 
there was a great rush on solid pro- 
pellants coincident with the launch- 
ing of Sputnik I and the first Van- 
guard failure. Many small manufac- 


turers of solid propellants got almost 
daily offers to merge, usually with 
larger chemical companies. Since then, 
the trend has been for larger propel- 
lant manufacturers to buy up the 
smaller companies supplying them 
with raw materials, until now most 
of the government contracts are held 
by five large companies: Aerojet, Thi- 
okol, Astrodyne, Grand Central Rock- 
et, and Hercules. 

If the exhaust velocity of a rocket 
can be increased, its effectiveness 
(payload, or range) can be increased. 
This exhaust velocity is the rate of 
generation of gases resulting from an 
exothermic chemical reaction. This 
rate can be increased by increasin 
the burning surface (in the case af 
solid propellants), the reaction tem- 

ature, and by decreasing the mo- 

lar weight (hence increasing the 
volume) of the reaction products. 

Other propellant possibilities now 
under consideration include nuclear 
and plasma propulsion. In the former, 
a working fluid, such as water, is 
heated to extremely high tempera- 

continued on page 144 


Pumps. Send for copy of “Nagle Pump 


FOR ABRASIVE 


PUMPS 


EARNS ITS SALT AT <<--~ 
SOUTHWEST POTASH CO. 


A Nagle 10" Type “SW-B" frame 238X vertical shaft on 
with manganese steel water end parts, is giving excellent 
service at the Southwest Potash Co., Carlsbad, New 
Mexico, handling a slurry of sodium chloride and potassium 
chloride. Solids vary from a few percent up to 50%. Pump 

is 23° 6" long. Variable operating conditions call for 2500 
g.p.m. at 60° of head and 5000 g.p.m. at 57° of head. 

If yours is a tough or abusive pumping job it calls for Nagle 


ector. 


NAGLE PUMPS, C. 


1255 CENTER AVE., CHICAGO HEIGHTS 


AND 


"CORROSIVE APPLICATIONS 
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MEASURING MEDIUM 

; VELOCITY NEUTRONS 

e Designed for acquiring data in the energy region of one-thousand to a 

r million-volt neutrons—a region exceedingly difficult to measure—these 

d neutron detectors have been used for studies of both practical and 

‘ theoretical interest. By determining how many neutrons scatter in Staff positions 

r what directions, they impart valuable information on the interaction available for qualified 
t between neutron and nucleus, and on the nucleus itself—and help us Mathematicians 

: predict how a reactor will behave, and how effective its shielding will Physicists 

if be. A large fraction (20%) of the scattered neutrons that enter the Chemists 

n detectors are measured by neutron counters after they have been slowed —— oho 
: down by oil. The massive construction is required to shield against seshanieel Guaincors 
D stray neutrons. It is so effective that there are almost no background Metallurgical Engineers 
’ counts except for the ones produced by neutrons that are scat- Electrical Engineers 

i. tered by the air in the region within one foot of the scattering sample. Technical Writers 

w 

ar 

VG ONE Professional 

> ONAL LABORATORY P nel Office 

44 P.O. Box 299-J1 

Lemont, Illinois 
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local sections 


tures by nuclear fission, the exhaust the walls of the enclosing chamber). 
providing the _ in the latter, The effect of population changes 
thrust is provided by a discharge of on economic growth over the next 
arc plasma, or highly ionized sub- ten years concerned speaker Russell 
stance at tremendous tem ao Knoblauch of Minneapolis-Honeywell 
This produces very great at the October meeting of the Mary- 
mass of fuel, but requires a i land Section (Philip Messina). “It is 
source of electric power to ionize the estimated,” said Knoblauch, “that our 
substance (and to form a magnetic pulation will be about 190-million 
field to contain it out of contact with by 1965. But of this number there 


Pulsating Magnet | 


BIN VIBRATORS 


flowing freely 

SYNTRON Bin Vibrators assure a constant flow of compounds, chemicals, pharmaceu- 
ticals, etc. from storage and supply bins and hoppers to blending, packaging, and other 
process equip te equipment damage from pounding and - 

Their 3600 powerful vibrations per minute will overcome the arching and bridging of 
the most stubborn materials. 

Electromagnetic vibration is instantly controllable to suit conditions and material char- 
acteristics. 

Electromagnetic design mean; trouble-free operation and low maintenance. 

SYNTRON Bin Vibrators will save you many times their cost— 


Write for free catalog dota 


SYNTRON COMPANY 


116 Lexington Avenue . Homer City, Penna. 


Other SYNTRON Equipment of proven dependable Quality 


SPIRAL 
ELEVATOR FLOW CONTROL VIBRATING 
FEEDERS VALVES SCREENS 


For more information, turn to Data Service card, circle No. 87 
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will be a large decrease in the 25-44 
age group, most productive age 
group. Thus there will be less active 
workers than could be expected from 
the increase. Compared to 

is, gross national product is 
estimated at $560 billion by 1965. 
The natural result of this, accordin 
to Knoblauch, is that automation wi 
be a necessity in the future to main- 
tain increased production with less 
labor, 

Although the chemical industry has 
been progressive and dynamic in the 
application of instrumentation, Knob- 
lauch sees certain pitfalls still to be 
overcome. It is not wise to employ 
full scale automation unless system 
planning is available. Thus, many 

which have been worked 
out satisfactorily on a manual basis 
may not in themselves convert easily 
to automatic instrumentation unless 
the entire operation is revised. There 
may even be some processes which 
can never be economically instru- 
mented, and each individual opera- 
tion must be examined separately. 

Knoblauch estimated that 25% of 
all instruments sold in this country go 
to the chemical industry. They com- 
prise about 5% of the new equipment 
cost for chemical expansions. An ex- 
ample of the potential savings in the 
use of instrumentation can be seen 
by the fact that an operator costs 
$21,000 a year on a four shift basis, 
and a comparable instrument would 
save about $7,000 a year in most 
cases. This means a pay-out period of 
2-4 years. Unless such a pay-out 
period is indicated, Knoblauch cau- 
tions against using automatic instru- 
ments. 

Also meeting 
. . « How chemical engineers can 
help (furnish their brainpower) 
was outlined by Major General Stubbs 
of the Chemical Warfare Service dur- 
ing the October meeting of Pq By 
tional Capital section. . 
Tennessee section (J. C. ‘can er 
‘e? off their season with a Ladi 
night in September. . and plant 
trips were the order for the Boston 
Ichthyologists (Ralph Wentworth): to 
Air Force Cambridge Research Cen- 
ter; the Western New York section 
(Reed E. Garver): to Lapp Insulator 
Company; the Western Massachusetts 

i PR. A. Coffey): to Combustion 
Engineering's Nuclear Division; and 
the Charleston section (Dan G. Hu- 
lett): to the Truax-Traer coal mining 
operation. 

For more information, circle No. » 35 
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Pumping Notes 
Centrifugal Designed as Basic Unit in 
Multi-plant Standardization Program 


ECO’s Centri-Cuem* was 
include all the most desirable operati 
and maintenance features in a centrif 
pump for general chemical service—and 
mass-produced at a price, making it profit- 
able for any processing plant to standardize 
upon it. Type 20 Stainless Steel was 
selected for the ultimate in corrosion 
resistance and strength. The mechanical 
seal is chemically inert, non-contaminating 
Ter.ont, ceramié or carbon. A removable 
face plate ves access to all internal parts 
without aaa pip Available, 
i motor or Tn Capacity to 
40 gpm 50 ft. Priced as low as 
$184.00 00 less motor. 


Purifying Uranium 


ECO’s Gearcuem™ Pumps, providing con- 
) stant-flow metering with reproducible 
accuracy within plus or minus one per 
cent, are employed in a new system for 
ing crude Uranium. Several units 
are already in use here and abroad. These 
Hastelloy* C pumps, with glass-filled 
TEFLON gears and ings, meter exact 
amounts and concentra- 
tions of Hydrochloric 
and Uranyl Chlor- 
ide at 
points in the system, 
with i 


’ For pumping without mechanically dis- 
rupting fluid balance—ECO’s Aui-Cuem* 

rotary displacement pump with its non- 
; shearing, smooth, positive thrust of two 
- axially o oscillating impellers pro- 
. ducing two overlapping discharge and 
, suction strokes per revolution, provides an 
| almost pulseless flow essential to safe 
) pumping of such media as hydrogen per- 
oxide, hydrazine, nit ycerine, etc. Also, 
in handling such flui 


t as missile grade 
liants, subject to internal spark and 

explosive wave pro these or 

D are widely prefe since their self 

- lubricating EFLON impellers and _ bear- 

a ings eliminate internal spark hazard. 

r 
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The Responsibility of Leadership 
How ECO Builds Better Chemical Pumps at Lower Costs 


Eco Engineering Company’s position of leadership in the small chemical pump 
field is primarily the result of advanced e 
and improved materials of construction whi 
and service expectations. In this connection Eco has pooled the vast materials 


research of such companies as 
nternational Nickel, Carpenter 
8S. Graphite, 


engineerin 
du Pont 
Steel, Union Carbide, U. 


Carborundum and other outstanding sup- 
rs with their own broad p. mp manu- 
acturing and application experience to 

produce their unique and diversified line 

of rotary, gear 
corrosive service. 


centrifugal pumps for 


Automatic “Program” Machining 


But building better chemical pumps was 
not sufficient. Eco insisted their line be 
lower in first cost as well as in upkeep 
than pumps of comparable quality. Mass 
Se on the most modern automatic 

machine tools, where multiple 
osumnae are performed to reduce need- 
less labor and handling, was their answer 
to this requirement. 


Standardization and interchangeability 


All Eco pumps were designed for precision 
manufacture with standardization of every 
component part for interchangeability in 
original assembly or replacement in the 
field. Interchangeability of parts and mass 
production has had ano i rtant 
value to the user. It has permitted manu- 
facture and stocking of a highly flexible 
inventory to provide immediate delivery 
of any “specification pump” in the Eco line, 
as well as a variety of ification vari- 
ations to meet individual customer needs. 


aig and an open mind to the new 


have revolutionized design possibilities 


Factory Mutual Approved Chemical Faucet 


This Eco Stainless Steel Chemical Faucet 
is the ultimate for safely dispensing flam- 
mable and corrosive fluids. fis the onl 
fume-tight, spring-loaded faucet wit 
Teron seals which overcome seizure 
problems. Ideal for drum dispensing or for 
standard piping systems. Illustration 

ws solvent storage area at Eastman 
Kodak, Rochester plant, where more than 
200 Eco Faucets are in use. 


TEFLON T-Fitm Hydraulic Sealant 


Eco’s chemically-inert thread sealant and 
anti-seize compound for metal, plastic, 


carbon and ceramic systems and equi 
ment was produced originally as an aid 
to Eco pump users in the nuclear and 
corrosive chemical fields. After four 

of highly successful use, T-Film is now in 
general use throughout ‘the process indus- 
tries wherever corrosives are encountered. 


MINILAB Rotary Pumps 


ECO Products for Handling Corrosive and 
Hazardous Processing Fluids 


ALL-CHEM Rotary Pumps CENTRI-CHEM Centrifugal Pumps 
PUMPMOBILE Portable Pumping Units 
GEARCHEM Gear Pumps CHEMICAL FAUCETS Factory Mutual Approved 


Ask for literature on any or all of these ECO Products 


*ECO Trademarks. du Pont Trademark. ‘*Union Carbide Trademark. 


ENGINEERING 
we 
~ 
Nel > to its success! 
7 
and Missile Grade Propeliants 4 
2) 
ECO ENGINEERING COMPANY - 12 New York Avenue - NEWARK 1, N.J. a 


. Steak, jazz 

and engineering 

at KANSAS CITY 
meeting... 


James Devury, J. F. Pritchard & Co. 


“The Heart of America” will play 
host to the A.1.Ch.E. at its May 17-20 
National Meeting at Kansas City. It 
is no accident that Kansas City is the 
hub of a thriving, dynamic segment of 
America’s chemical industry. Here 
are the natural resources—oil, miner- 
als, preins, lumber. Here is the geo- 
graphical center of the continent 
(except for Alaska), served by twelve 
trunkline railroads and eight airlines. 

Older industrial residents of the 
Kansas City industrial community are 
typified by Spencer Chemical at Pitts- 
burg, Kansas, Corn Products Refining 
in North Kansas City and Standard 
Oil, Phillips Petroleum, Colgate- 
Palmolive, Procter & Gamble, Thomp- 
son-Hayward Chemical. Newcomers 
which illustrate the growing pattern 
of chemical diversification are such 


firms as Callery Chemical, whose high 
energy fuels plant is now on stream 
at Lawrence, Kansas, and the new 
Du Pont cellophane plant west of 
Lawrence. 

The design and construction frater- 
nity is also well represented by such 
firms as J. F. Pritchard and C, W. 
Nofsinger, and the equipment fabri- 
cation field by such nationally-known 
companies as Black, Sivalls & Bryson. 
Chemical engineering visitors to Kan- 
sas City in May will have an oppor- 
tunity to inspect many of these plants 
at first hand as part of the extensive 
plant tour schedule for which arrange- 
ments are already almost complete. 

Unity in the engineering — 
will be the guiding theme of a special 
panel discussion slated to ring up the 
curtain on Sunday afternoon. Taking 


part will be representatives of several 
of the great national engineering soci- 
eties. Fireworks from the floor can be 
counted on to enliven this controver- 
sial session. 


Unit operations 


An A.L.Ch.E. tradition seems to have 
sprung into existence almost over- 
night. The Unit Operations Lunch- 
eon, inaugurated with such resound- 
ing success at the Annual Meeting in 
Cincinnati, will be the event of the 
day on Monday at Kansas City. Judg- 
ing from the “standing-room-only” 
va at Cincinnati, it is recom- 
mended that reservations be made as 
early as ible (space is necessaril 
limited at each of the tables). Detai 

continued on page 148 


FLEXROCK TEFLON* 
PACKING no. 405 


DUPLEX 


metics, paints, and industrial finishes. 


Modern design gives high degree of shear, kinetic impingement, and complete mulling action for better wetting, im- 
proved dispersion, and uniform blending. Smal! size laboratory models available. 

* SEND SAMPLES OF YOUR MATERIALS FOR TRIAL PROCESSING. No obligation. Write TODAY for new 1958 TROY 
Processing Equipment Catalog, fully describing the Troy Line of Angular Mixers, Colloid Mills, Roller Mills and Unit 
Blenders. 


A flexible compact unit that combines a powerful disperser head with a rugged diamond-shaped agitator to produce 
finished homogeneous batches without further processing—for most chemicals, inks, plastics, pharmaceuticals, cos- 


POWERFUL 
BATCH MIXER 


Produces Finished Product 
in One Operation 


TRO enone & MACHINE co. 
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Soneubeosaea Tifle...... 29 Parsons Street, Troy, Pennsylvania Tel: Troy 
, circle No. 40 For more information, turn to Data Service card, circle No. 92 
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" 
Constructed of fine Teflon fibers tightly 
braided over resilient core of glass 
fiber and impregnated with Tefion. Fiex- 
and comes in sizes of 5/16" to |". Smaller 4 
sizes available with solid core. wave 
FLEXROCK COMPANY testing 
Mechonical Packing Div. 
3601-3 Filbert Strest, In ult 
Pivase send additional in- look ix 
formation on Flexrock 405 | A 
ae p * and other Teflon Packings. | com 
For more informa 
PLATES 
| 


test soundings 


... prove the soundness 


of Carison stainless steel plate 


EAVING THE LEAD” may be the traditional way 
to keep a boat off the shoals, but modern sound 
wave instruments do it faster and better. And, for a 
very different reason, modern sound wave devices are 
used to assure quality stainless steels. Carlson was one 
of the first producers to use ultra-sonic equipment for 


testing heavy gauge stainless plate. 


In ultra-sonic testing, sound waves take a penetrating 
look inside and positively determine structural quality. 
A complete report on the results of the test is supplied 
to the customer. By specifying ultra-sonic tested plate, 
builders of aircraft components and nuclear equipment 
can tell in advance that the material will meet their 
rigid requirements. 


PLATES « PLATE PRODUCTS + HEADS «+ RINGS + CIRCLES * FLANGES + FORGINGS + BARS AND SHEETS (No. 1 Finish) 


Ultra-sonic is only one of the many tests used to 
maintain the high quality of Carlson stainless plate. 
The final, and most important test, is when you get 
repeat orders from your customers. 


Write, wire or phone for complete information on all 
Carlson services. 


GO,GERESOM Ze. 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


» 
re. 
ak 


For more information, circle No. 43 


How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROL 


vy Gives Graphic Picture — Saves Time, Saves 
Money, Prevents Errors 

vy Simple to operate—Type or Write on Cards, 
Snap in Grooves 

yy Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

yy Made of Metal Compact and Attractive. 
Over 300,000 in Use 


Full price $4950 with cards 


FREE| NO. BE-10 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street * New York 36, N. Y. 


Kansas City Meeting 
continued from page 146 


will be published by CEP as soon as 
received. It will be remembered that 
at these luncheons each table is de- 
voted to one of the Unit Operations, 
with the free discussion being led by 
a recognized authority in the field. 

Information never before made 
public is promised for the symposium 
on International Licensing and Col- 
laboration, to be led by Ralph Lan- 
dau of Scientific Design. In these 
hectic days of currency devaluations, 
the European Common Market, and 
of increa;ing scientific ties between 
American and foreign chemical indus- 
try, the questions at stake here have 
become the business of almost every 
chemical engineer. 

G. C. Szego of General Electric will 
head up another session which should 
be of extraordinary interest—Thermo- 
dynamics of Jet & Rocket Propulsion. 
The technical program proper will be 
rounded out with a variety of sympo- 
sia cutting clear across chemical 
engineering field—Reaction Kinetics, 
Equilibrium Mechanics, Petrochem- 
icals, to name only a few. Complete 


program details will be published in 


next month’s CEP (March). 

Extra-curricular activities at the 
Kansas City meeting will get off to a 
flying start with the traditional Get- 
Acquainted Party on Sunday evenin 
will wind w the Banquet 
Tuesday ni hit at which the guest 
speaker will be Chancellor F. D. 
Murphy of the University of Kansas. 
The ladies, of course, will not be 
neglected—a full program is being 
planned for their distraction and their 
pleasure. 


Way out 


Jazz (Kansas City style) is one of 
the town’s claims to fame—many of 
the jazz “greats” got their start here in 
the 20’s and 30's, Top-flight jazz still 
echoes through certain of the night 
spots. For those who lean toward the 
legitimate theatre, the Victoria and 
the Municipal Auditorium offer Broad- 
way hits; for the serious musicians, 
there is the Kansas City Philharmonic 
at the Music Hall. 

A second pillar of Kansas City fame 
is the time-honored “Kansas City 
sirloin steak.” Visitors are advised to 
sink their teeth into at least one speci- 
men. This, of course, is not the only 
thing to eat in Kansas City—fine 
restaurants are many and various. 


Fight Costly Corrosion with HUBBERT 
STAINLESS STEEL Storage-Mixing Tanks 


For bulk liquid handling where corrosion is a factor, the new 
HUBBERT stainless steel tank can be a very profitable investment. 


Especially useful for storage and processing where purity is 
required. Manufactured to very high standards of sanitation. 


Horizontal and vertical tanks in standard designs from 500 to 
5000 gallon capacity. Special sizes and styles made to exact spe- 
cifications. Expertly engineered and built; priced most attractively. 


Write for bulletin and price information. 


IHUBBERT | Croftsmen in Non-Corrosive Metals Since 1903 


Baltimore 24, Md. U.S.A. 


Cable Address: HUBBERT 
For more information, turn to Data Service card, circle No. 51 
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Get qualified help. 
Teli us about it. 


17-A describing 


Bulletin 1-1. 


PUMPING PROBLEM 
GIVING YOU 
TROUBLE ? 


SK Gear Pumps, product of years of 
research and engineering experience, 
are solving problems in almost 

every industrial fleld— pumping 
many types of materials like 
alcohol, fuel oils, glue, wax, 

lube oils, resins, cellulose, heated 

oils, road tars. Some applications 
require only a top-quality standard 
pump. Ours are top-quality. Other 
applications demand something special. 
If so, we're ready to cooperate. 
We'd like to get acquainted 
—let us send you Bulletin 


our pumps and engineering service. 
Just write us. We'll send it. 


Schutte and Koereng 


2246 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


COMPANY 


MANUFACTURING ENGINEERS 


Jet Apparatus | Rotameters & Flow | Valves: Ask for | Heat Transfer | Gear Pumps Ash 
Ask for Condensed indicators Ask | Condensed Bulie- Ask | for Bulletin 17-4 
for Condensed | 
Bulletin 


| ter Condensed | tn 


Bulletin 


For more information, turn to Data Service card, circle No. 108 
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ARROW INDICATES FLOW OF WATER 


THE PROBLEM 


In the original heat exchanger, 
shown at left, sludge in the 
cooling water settled on the flot 
tube sheet, cousing corrosion of 
the tube joints. A stepped baffle 
to increase water velocity across 
the tube sheet and a connection 
to blow away the sludge helped 
only partially. Within one yeer 
some tubes foiled because of 
the sludge-induced corrosion. 


i whoever heard of a conical tube sheet? 


THE SOLUTION 


Aramco believed that conical 
tuhe sheet would permit the 
sludge to settle to the apex of 
the cone, where it could be 
blown from the exchonger. 
Yuboa's experience quickly solved 
the fabrication detoils. Because 
of abrasive particies in the fluid 
coming from the bottom heat 
exchanger, ferrules were placed 
in he tubes ancl erosion-resist- 
ant invsaistion the fer- 
rules to protect the tube ends 

the whole job, an ilivstre- 
tien of Yuba cooperation with 
client engineers to a 
practical solution of problem. 


the conico!l tube sheet wos 
finished. The tube sheet was placed 
in the Yuba heot exchonger, tubes 
inserted and welded to sheet. Then 
replaceable ferrules and insuletion 
were used to protect the tube ends 
from erosion ...truly on engineered 


The outside conico!l surfoce tokes 
shepe os unwonted meto! is cut 
owoy. When the previously drilled 
holes become shallow, the drill wos 
reinserted and the holes mode 
deeper. Then more metal wos cut 
owoy. This process wos 

. .. 


A forged tube sheet conical both 

inside ond out could not have been 
1 drilled becouse there would hove 
been no purchase for the drill. So 
Yube storted with ao forging which 
wes flat outside ond conical! inside 
ond then drilled holes on the fiat 
outside surface. heot exchonger. 


YUBA CONSOLIDATED INDUSTRIES, 


* YUBA HEAT TRANSFER DIVISION Honesdole, Po. 


INC. 


Heat Exchangers 
designed and manufactured ADSCO DIVISION boefolc. N. Y 
East anc West 


YUBA MANUFACTURING DIVISION Benicio, Colif. 


Expansion Joints Pressure Vessels 


For more information, turn to Data Service card, circle No. 99 
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Make pH, Chlorine, 
Phosphate Tests in Minutes 


Here’s a really fast way to get data 
for trouble-free chemical processing, 
water purification, and waste treat- 
ment operations. Taylor Compara- 
tors give you quick, accurate pH, 
chlorine or phosphate determinations 
that help you control many chemical 
processes. To test, just fill the middle 
test tube with treated sample and 
move color standard slide across until 
colors match. You then read values 
direct from the slide. The entire 


Ss takes only minutes. 


Weter 
‘TAYLOR WATER 


chromate simply by using separate 
color standard slides with basic set. 


ppm range which can be extended by 
diluting the sample. 


All Taylor liquid color standards 

carry an unlimited guarantee against 

fading. Use only Taylor reagents and 

accessories with Taylor Comparators 

to assure accurate results. 

SEE YOUR DEALER for Taylor sets or 
immediate 


W. A. TAYLOR %° 


412 STEVENSON LANE @ BALTIMORE 4 ee 


For more information, circle No. 89 
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W. K. Davis talks 
on Energy Engineering 


Plants being built today to use con- 
ventional fuels may well have a prob- 
lem in obtaining the desired form of 
fuel at reasonable prices toward the 
end of their useful lives, stated W. 
Kenneth Davis, in the A.I.Ch.E. Pro- 
fessional Progress Award Lecture 
delivered at the recent Cincinnati 
Annual Meeting. The energy situation 
in the U.S. will become grave lon 
before reserves are actually exhaust 
continued Davis, with costs of ex- 
ploring and developing the remain- 
ing reserves increasing hyperbolically 
and having to be charged largely 
against current production costs. 

While there is no immediate 
pect of serious overall shortages of 
conventional fuels in the U.S., “there 
is a serious problem in the distribu- 
tion of energy resources with respect 
to requirements and the transport of 
energy to relieve these imbalances,” 
went on Davis. In the past, most of 
our great industrial and frame 
centers grew up near 
abundant sources of fuel and other 


raw materials. Now, we are finding 
that the energy resources of these 
centers are either being exhausted, or 
that the rate of production from them 
cannot be expanded to meet in- 
creasing demands. Areas like Cali- 
fornia and Florida are finding it 
necessary to im ever-increasing 
uantities of fuel and are becoming 
entirely dependent on the 
transport of various forms of energy 
over large distances, and at very con- 

siderable and increasing cost. 
Davis went on to consider various 
ways of meeting the energy crisis. 
continued on page 152 


Matheson Gas © 


Mixtures for 


Nuclear 
Counting 


Matheson offers prompt delivery on standard 
and custom mixed gases for all Nuclear Flow 
Counter requirements. Close quality control 
assures stable operating characteristics and 


optimum performance. 


The following standard mixtures are avail- 
— from our three plants in four cylinder 


PROPORTIONAL COUNTING MIXTURES 
90% Argon, 10% Methane 
96% Helium, 4% Isobutane 


GEIGER COUNTING MIXTURES 
1.3% n-Butane, 98.7% Helium 


0.95% Isobutane, 99.05% Helium 
Special mixtures compounded to your specifications 


Matheson offers a complete line of Automatic 
Pressure Regulators, Vaives, Flowmeters and Spe- 


cial accessories for the accurate flow control vital 


to counting o 
partment 


rations. Our Sales Engineering De- 
be glad to help you choose the 


proper components for your requirements. 


The Mathes 
Compressed Gases and Regulators 


Company, Inc. 


East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 


For more information, turn to Data Service card, circle No. 69 
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| 
for color, am- 
monia, nitrite, nitrate, 
chlorine, total iron, man- 
ganese, silica, copper, fluoride, bro- ’ 
mine, aluminum, nickel and low 
2 4 — j 
Contains color — > 
standards covering the 0-10 
. plies. Write direct for FREE 
: HANDBOOK,"Modern pH and 
: Chlorine Control”. Gives theory 
\ and application of pH control. 
| Illustrates and describes full line. 


Switch Costly Mixing Operations 
Paying Basis with 
CONTROLLED DISPERSION 


There’s nothing new about 
controlled dispersion . . . except 
the growing need for it. 

A Familiar Mixing Dilemma 

If you mix dry solids or semi- 
solids, chances are you have felt 
this need first hand—in the 
squeeze between rising material 
costs and increased “front office’”’ 
demands for better, more uni- 
form blends— faster and with less 
material waste. 

That’s a big order and more 
and more processors have found 
that it’s too big to be met with 
obsolete mixing equipment. It 
takes more than a simple stirring, 
tumbling an agitator action can 
give—to produce a blend of ma- 
terials that is capable of convert- 
ing a red figure mixing operation 
into a new source for profit control. 
The Mulling Principle 
The Simpson Mix-Muller is spe- 
cifically designed to put you in 
control of mixed properties. You 
get a unique, three-way knead- 
ing, smearing, spatulate action 
which actually coats one mate- 


GOING: 


Mix is wetted, dispersion of coot- 
ing media begins as lumps form. 


rial with the other, rather than 
placing components next to each 
other. An intensive, but con- 
trolled, mulling action eliminates 
balling, breaks up agglomerates 
and provides unparalleled control 
over the dispersion of moisture, 
binders, carriers, etc. You get an 
intensive, homogenous mix that 
stays mixed in storage or transit. 
How Mulling Pays Its Way 

Most important .. . you get a 
mixer that can quickly pay for 
itself by eliminating reprocessing 
and remixing, slashing waste and 
rejects. With a Mix-Muller in 
the key spot, you can join the 
hundreds of enlightened proces- 
sors who have turned problem 
mixing operations into new profit 
Want Proof? 

A list of Mix-Muller users will be 


sent upon request — together with 


the Handbook on Mulling or, 
write for details on a confidential 
mulling survey of your product 
. . . conducted under strictest 
laboratory conditions. 


PSON M/X-MULLER vivision 


National Engineering Company 
652 Machinery Hall Building + Chicago, Illinois 


® breaks up lumps os mulling ac- 


end 
wostetul 


Here's how controlled works: 

Diegrom shows comporotive results of 
blending a mlavte amount of one material 
with lorge t of another material in 
(A) MIX-MULLER ond (B) conventional! mixer. 
Sevings in raw material, reprocessing time 
and quality of finished product ore the ovt- 
stonding rewards of mulling your product. 


Simpson Mix-Mullers are available 
in batch capacities of from 2 to 60 
cubic ft. They can be equipped for 
heating, cooling or chemical interac- 
tion during mixing and can be fur- 
nished in stainless, alloys or other 
special materials or linings. 


MODEL 3F 
MIX-MULLER 
60 cu. ft. 
capacity 


NOONE: 


For more information, turn to Data Service card, circle No. 72 
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4 Y HOW MULLING gives you controlled dispersion for better blends: | 


For more information, turn te Dota Service card, circle No. 103 


KNOX PORCELAIN CORPORATION 


1, TENNESSEE 


in management 
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from page 150 
Nuclear power, he said, seems des- 


tined to fill a real need in this rapidly 
changing picture. It would, he pointed 
out, require only about one freight 
car of today’s “standard” nuclear fuel 
elements every three weeks to trans- 
iy as much energy as that provided 

a 300,000 B/D oil pipeline oper- 
ated continuously. 

However, there are difficulties. The 
most troublesome characteristic of 
nuclear reactions is the radioactivity 
with them. Most serious 

amma rays, which can 
material. No trick is known, said Da- 
vis, to make lighter or more compact 
shields, although they seem to be 
“invented” and announced every 
month or two. 

Going on to consider possible 
applications of nuclear energy, Davis 
thinks that the use of nuclear energy 
for small engines for propulsion— 
autos, trucks, small planes—is highly 
unlikely, as is its use for railroad 
propulsion. This opinion is based 
chiefly on factors of weight and cost. 
Nuclear power may be feasible fot 
large aircraft, he considers, although 

continued on page 154 


PUMP 


MOVE CORROSIVE 


culati 
the liquid to pat. itation and 
mixing. Viscous moterials can be 


without danger of gumm or 


meter 
One or more additives can be pumped to o solu- 
correct size o' ing and regu ing pump 
Verious controls can be incorporated to to close 
valves ahead of pump. 


Capacities from 0.5 cc. per min. to 4.5 G.P.M. 


SIGMAMOTOR, INC. 
Middleport, N. Y. 


20 N. Main Street + 
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GAUGE GLASS 
CYLINDERS 


Need Gauge Glass or Cylinders in o hurry? 
Then write, wire or phone Swift for immedi- 
ate delivery. 

We have a complete stock of Pyrex Tubular 
Gauge Glass and Cylinders on hand for 
chemical, pharmaceutical or industrial ap- 
plications. Supplied in any length or finish 
from 2 mm. O.D. to 7” O.D. 


SWIFT 


ATOR COMPANY INC 
8 Glass St., Elmira, N.Y. 


For more information, turn to Data Service card, circle No. 86 
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Stop Corrosion or contaminated contents before it 
starts by specifying Customized Corrosion Controlled 
Storage and Pressure Vessels by Ellicott. 

Ellicott has successfully solved many problems in- 
volving the use of steel, steel alloys and non-ferrous 
metals in the fabrication of vessels and entire sys- 
tems. Some of the more important special metals and 
alloys used are: Copper Silicon, Ciad Steels, Stain- 
less Steels, Nickel, Monel, Inconel and Aluminum. 
A complete line of Novelon Linings of cement, rubber, 
lead, copper and the new plastic linings that allow 
much higher heat resistance can be applied to low 
cost carbon steel. 

Ellicott vessels with Customized Corrosion Control 
can solve the corrosion problems in the storing and 
processing of water, acid, food, chemicals, air and 
gaseous vapors. Send us your corrosion problem 
today. Representatives in major cities for Hot Water 
Generators « Heat Exchangers + Storage Tanks 
Special Linings and Metal Fabrication. 


FABRICATORS INC. 


Subsidiary of Ellicott Machine Corporation 
CLARE & KLOMAN STS. + BALTIMORE 30, MD. 


For more information, turn to Date Service cord, circle No. 37 
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can’t faze q 
finish 


SILICONE 
HEAT RESISTANT 
FINISH 


ONLY SICON 
**takes” the 550°F. 
temperature reached 
in sections of this 
Preway heater grille. 


ONLY SICON pro- 
tects this “Direction 
Flo-Grille” where 
temperatures often 
reach above 500°F. 


SICON Saves Costly Redesign! 
The upper grill of the famous Preway 
heater often reaches a surface tem- 
perature of 550°F. Here, the use of 
an organic finish was found to re- 
quire raising grille to protect lower 
part. But in tests Sicon protected so 
well that re-design proved unneces- 
sary! SICON in smart decorative colors 
can protect your product too —and 
save money besides! Write for proof. 
Brochure shows how SICON achieves 
more 
temperatures without loss of color or 
gloss. Write for copy today. 


con’ 
The original Silicone Finish, mtd. only by 


Dept. 8-28 Waukegan, Illinois 
For more information, circle No. 67 
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the safety problems are most difficult 
to deal with, and may prevent any 
large scale use in this connection. Un- 
manned space rockets, on the other 
hand, pose an absolute necessity for 
nuclear power. 

Vast amounts of heat are, of course, 
used in manufacturing processes. In 
some cases, the amounts needed for 
a plant or a unit are sufficiently large 
so that nuclear heat is likely to be 
useful and economic. However, Davis 


points out, in many cases, the 
amounts of energy needed in one 
place are so small, or the form in 
which the energy is needed is so 


specialized, that there is little pros- 
pect of pape nuclear energy. 
is not to im says Davis, “that 
there will be substantial and 
profitable uses of nuclear power for 
process energy—there will be, but the 
studies which have been made do 
not lead to a belief that the propor- 
tion of use will be very high in the 
foreseeable future.” 

Looking even further into the fu- 
ture, Davis emphasizes that the 
accomplishment of a true controlled 


from page 152 


thermonuclear reaction will be only 
the beginning, not the end, of the 
research and’ development needed to 
achieve usable and practical power- 
producing machines. It is likely, he 
continues, that controlled thermo- 
nuclear reaction will have many of 
the limiting characteristics of fission 
reaction. Such units seem certain to 
be large, not only in physical size, 
but in output. Such a machine seems 
likely to be much less portable than 
a fission reactor. There will be prob- 
lems of radioactivity, also, though 
perhaps not to the same de as 
with fission reaction. In fact, neu- 
trons emitted will lead to some special 
shielding problems. “Will controlled 
thermonuclear reactors solve the 
problems of small and rtable 
energy sources? The answer it is 
most unlikely that they will,” con- 
cluded Davis. 


Herbert Hoover, Jr. has been elected 
a member of the board of directors of 
Monsanto Chemical Co. Hoover, a 
consulting engineer, served as Under 
Secretary of State from 1954 to 1957. 

continued on page 158 


from 
Matheson 


Radioactive 


Gases... 


KRYPTON-85 and CARBON-14, SULFUR-35 and 
TRITIUM Compounds in gas form. For use in tracer 
studies, leak detection, oil well repressurization studies and 
counter standardization. The Matheson Company, Inc.. 

is now licensed by the A. E.C. to supply these radioactive 
gases. We invite your inquiries on using radioactive gases 
for your special requirements. Write to our Sales 
Engineering Department, P.O. Box 85, East Rutherford, 

N. J. Our 1958-59 Gas Catalog is now available on request. 


Listing 80 compressed gases, gas mixing services and a 
full line of regulators, valves, flowmeters and accessories. 


The Mathes 
Compressed Gases and Regulators 


Company, Inc. 


East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 


For more information, turn to Data Service card, circle No. 68 
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Chempump eliminates 
costly and dangerous 
carbon tetrachloride leakage 


Proved by this installation . . . at the chlorinated products plont 
of a major chemical company, Chempumps are used to handle carbon 
tetrachloride. Conventional centrifugals, formerly used to pump the fluid 
from storage tanks to drums and tank cars, ran up maintenance and 
downtime costs . . . were constantly leaking. Chempumps—the bes? 
pumps for leak-proof service—solve solvent leakage problems . . . 
save users thousands of dollars per year. 


Here’s how: Chempump combines pump 
and motor in a single, leakproof unit . . . 
no stuffing boxes or shaft sealing devices 
are required. Available in a wide choice 
of materials and sizes, they handle fluids 
ranging from Dowtherm to liquid oxygen. 
Chempumps are in use by the thousands 
. . . demonstrating every day why these 
field-proven pumps, backed by years of 
design and construction experience, are 
your assurance of dependable operation. 


Write now . . . for “request for quote”’ data 
sheet . . . to Chempump Corporation, 1300 
E. Mermaid Lane, Phila. 18, Pa. 


First in the field... process proved 


For more information, turn to Data Service card, circle No. 21 
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production machines, 
recorders, feature this pulverizer testing 
lab at Stedman Foundry & Machine. Ham- 
mer mills, impactors, cage disintegrators, 
aid in determination of correct horse- 
power, speeds, capacities. 


Claimed to be largest high-corrosive 
resistant glassed-steel reactor ever 
built, this giant is 120 in. O.D., 166 in. 
high. Fabricator was Pfaudler. 
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One-third of a gram of polo- 
nium-210 furnishes the radia- 
tion which is converted into 
five watts of electricity in a 
radio-isotope generator (SNAP) 
developed by the Nuclear Di- 
vision of the Martin Co. Photo 
above shows the “‘spoke’’ ar- 
rangement of thermoelectric 
elements around the core, 
photo at left gives an idea of 
the size of the device which 
weighs only five pounds. This 
is a “proof of principle’’ de- 
vice, says AEC. 


Art and functional require- 
ments have been combined 
in the design of this mod- 
ernistic refinery control 
center at La Gloria Oil and 
Gas, Tyler, Texas. The unit 
is a circular, air-condi- 
tioned building with double 
glass insulating walls. De- 
sign by Blaw-Knox. 
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cep camera 


NUCLEAR DEVELOPMENTS 


Inside this 87-ft. aluminum dome (above, left) is what is 
said to be the world's largest privately-owned research 
reactor. The 5-million-watt reactor of Industrial Reactor 
Labs in Plainsboro, N.J. (Above) The “swimming pool” 
of the Industrial Reactor Labs reactor. Participants in IRL 
are: American Machine & Foundry; American Tobacco; 
Atlas Powder; Continental Can; Corning Glass; National 
Distillers; National Lead; Radio Corp. of America, Socony 
Mobil Oil; and U.S. Rubber. Cost of the project—about 
$4.5 million. 


Carrier Corp. officers inspect model of a salt water conversion 
pilot plant to be built by their company for the U.S. Interior 
Department. The plant will use a “freezing-out"’ process, will 
turn out 15,000 galions per day of fresh water. Fabrication of 
parts is under way, ground has been broken. 
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for washing, cooling, processing, 
humidifying, dehydrating and 
hundreds of other applications. 


Whatever your production or 
process requirements...you'll 
get the right spray nozzles 
quicker by calling Binks. 
There is a size and spray pat- 
tern for every purpose...with 
nozzles cast or machined from 
standard or special corrosion- 
resistant metals and materials. 


Send for Catalog 5600 
Gives details on nozzle 
applications, sizes, 


Binks Manufacturing Company 
| 3114-32 Carroll Ave., 

Chicago 12, til. 

Send me your comprehensive Spray Nozzle 
Catalog 5600—no obligation, of course. 


NAME 


COMPANY. 


city ZONE STATE 


For more information, circle No. 14 
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from page 154 


™ Robert M. Aude becomes 
vice-president and gen- 
eral manager of the 
Heyden Chemical Divi- 
sion of Heyden Newport 
Chemical Corp. Aude 
joined the corporation in 
1953, was successively manager of 
the Fords and Garfield, N. J. plants. 
In 1956, he became director of sales 
planning and coordination. 


Edward W. 

(left) head of the school 
of chemical and metal- 
lurgical engineering at 
Purdue University since 
1951, has been appoint- 
ed dean of the mo of 
engineering at the University of Dela- 
ware. Comings succeeds William W. 
Hagerty, who left the University of 
Delaware last Au to accept the 
deanship of the school of engineering 
at the University of Texas. 


Francis W. Winn, formerly technical 
director of Fractionation Research, 
Inc., has joined Fritz W. Glitsch & 
Sons, Inc., as director of research and 
development for fractionation trays. 
Prior to his work with Fractionation 
Research, Winn had been associated 
with Pan-American Petroleum Corp., 
Socony-Mobil Oil Co., and Catalytic 
Construction. 


Frank W. Bowen has been appointed 
assistant to the vice-president in 
charge of manufacturing for Sun Oil 
Co. He succeeds W. Henry Linton, 
who retires after 40 years of service 
with the company. 


A. L. Antonio, who di- 
rected Aerojet-General’s 
solid propellant research 
and development be- 
tween 1944 and 1954, 
has returned to Aerojet- 
General as _vice-presi- 
dent, Chemical Divisica. For the past 
4 years, Antonio has been general 
manager of the Chemical Division of 
The General Tire & Rubber Co. 


American Smelting and Refining has 
elected Edward M. Tittmann vice- 
enpoony and director. In addition to 

is new duties, Tittmann will con- 
tinue to act as chairman of the board 
and chief executive officer of Southern 
Peru Copper Corp., in which Asarco 
holds a majority interest. Tittmann 
joiner Asarco in 1929 as a chemist in 
the laboratory of the Garfield, Utah, 
copper smelter. 


continued on page 159 


Cooling 
Water 
Repurifying 
System... 


adds thousands of hours 


to UHF transmitting 
tube life. 


PAYS FOR ITSELF OVER AND OVER IN 
REPLACEMENT TUBE SAVINGS .. . 
REQUIRED BY SOME MAKERS BEFORE 
GUARANTEE TRANSMITTING 


Research by a leading transmitting tube 
manufacturer shows that the life of UHF 
transmitting tubes is drastically shortened 
by impurities in cooling water. Dissolved 
impurities and suspended particles in the 
cooling water deposit on the tube anode 
forming an insulation. This causes over- 
heating, and shortened tube life results. 
The most damaging of these impurities is 
copper oxide which is formed when carbon 
dioxide dissolves copper particles in the 
cooling water. The Barnstead Cooling Water 
Repurifying System substantially reduces 
and sometimes completely eliminates the 
copper oxide deposits by removing the dis- 
solved copper, carbon dioxide and oxygen. 
Other dissolved scale-forming impurities 
are removed at the same time including 
particles. For the answer 

va Pure Water Problems why not write 

Barnstead today! 


BRariistead 


STILL-& STERILIZER CO. 
82 LANESVILLE TERRACE, BOSTON 31, MASS. 


NEW YORK CLEVELAND 
Ki idge ACademy 
1557 6-6622 
CHICAGO BOSTON PHILADELPHIA 
MUlberry JAmaica LOcust 
5-8180 43100 8-1796 
LOS ANGELES SAN FRANCISCO 
RYan 
1-6663 2 1 


For more information, circle No. 118 
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Frederick M. Belmore, 
who has headed the 
= Special Metals Division 
of Mallinckrodt Chemi- 
S cal since its formation, 
will be vice-president, 
director, and general 
manager of Mallinckrodt Nuclear 
Corp., newly-formed subsidiary which 
will take over all of the company’s 
nuclear fuels business. Prior to his 
association with Mallinckrodt, which 
he joined in 1955, Belmore was as- 
sistant to the board chairman of 
Singmaster & Bryer, New York. 


New president of Fire- 
stone Synthetic Rubber 
& Latex Co. is J. C. 
Roberts. Roberts is a 
member of the Rubber 
Advisory Committee of 
the General Services Ad- 
ministration, and has served as a 
delegate of the U.S. Department of 
State to International Rubber Study 
Group Conferences since the group 
was formed in 1945. A member of 
Firestone’s first college training class 
in 1924, Roberts has been engaged 
for more than 30 years in the buying 
and marketing of rubber. 
Lauchlin M. Currie has 
resigned as a vice-pres- 
ident of Union Carbide 
Nuclear Co. to become 
vice-president of Bab- 
cock & Wilcox Co., 
' where he will be in 
charge of the Atomic Energy Divi- 
sion. Currie’s association with the 
American atomic energy program be- 
gan in 1943 when he was selected as 
Associate Director of War Research 
for the Manhattan District atom bomb 
project. 
William H. McCoy has been named 
managing director of Du Pont (United 
Kingdom) Ltd., succeeding David H. 
Conklin who has been appointed to 
the new position of European director 
of Du Pont’s International Depart- 
ment, London. 


Be Dewey and Almy Chemi- 
: cal Division, W. R. 
Grace, has named Ralph 
«6L. Wentworth as mana- 
= ger of its Shoe Products 
Research Department. 
Wentworth succeeds 
Cary S. Giles, who has resigned to 
take a position with Plastic Coating, 
Inc., Holyoke, Mass. 


continued on page 160 
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if 


it’s well made 


FOR QUALITY CONTROL 


* x-ray inspection. * mass spectrometer testing. 
* penetrant dye checking. - magnetic particle i 


Koven equijm nm all m and alloys includes: 
High pressu-e vessels built to A.S.M.E. Codes; extrac- 
tors; mixers; stills; kettles; tanks; stacks; breechings; 
hot transfer lines; large diameter fabricated piping 
plate exhaust ducts; shop and field erected storage 

tanks. 


SPECIALISTS IN INTRICATE FABRICATION 
USING: STAINLESS STEEL * ALUMINUM 
* MONEL + NICKEL * INCONEL + ALi CLAD 
MATERIALS + NICKEL PLATED STEEL 
Fabrication to all AS.M.E. Codes 


Members of Stee! Plate See Sweet's Cataleg File and 
Fabricators Association Chemicel Engineering Catolog 


Call or write for a consultation with o trained KOVEN representative ‘ 
ord send for Bulletin 7550. 


93-C East Dickerson Street, Dover, New Jersey 


For more information, turn to Data Service card, circle No. 115 
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| 
in management 
people technology 
A, 


YOU TRIED 


Thoroughly proved 


HEAT TRANSFER MEDIUM 


now effecting savings up to 
90% for over 700 users! 


COMPARATIVE HEAT TRANSFER DATA 
jFULL JACKETING 


260 TRACING 
220) 

/ENTIONAL 
TRACING | 


Thermon is a non-metallic plastic 
compound with highly efficient heat 
transfer properties, and is easily 
applied over either steam traced or 
electrical resistance systems .. . 
working equally well for either heat- 
ing or cooling processes. 


has excellent heat trans- 
fer characteristics (see curves), 
exceeding steam traced equipment 
approximately 1100%, closely 
approaching jacketing equipment. 
Thermon can be used almost with- 
out exception in place of expensive 
jacketing (and in many applications 
where jacketing is impossible), with 
savings up to 90%. 


Write for complete technical lit- 
erature on revolutionary Thermon! 


THERMON 
MANUFACTURING CO. 


1017 Resine + P. 0. Box 1961 


Houston, Texas 
For more information, circle No. 94 
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peowle in management & technology 


Datics Corp. has elected Robert L. 
McIntire as director, and Cloyd M. 
Roberts as vice-president. Mclntire, 
with Datics for 2% years, has special- 
ized in scientific computing since 
1953. 
New appointments at Allied Chemi- 
cal’s Central Research Laboratory, 
Morristown, N. J. include: George 
Joris as manager of research; Donald 
A. Rogers as manager of project an- 
alysis; and Frank Porter as assistant 
to the director of research and de- 
velopment. 
= joined Southern Nitro- 
= gen Co. in the new po- 
7) sition of general mana- 
S ger of development. 
» Schramm, who came to 
Southern Nitrogen from 
Union Carbide Development Co., will 
be concerned with long-term corp- 
orate planning and evaluation of new 
business opportunities. 


» 


from page 159 


American Potash & Chemical has 
named David R. Stern as manager of 
research at its Los Angeles plant. 


Nelson J. Donahue becomes chief of 
the Reactor Materials Branch, Tech- 
nical and Production Division, Savan- 
nah River Operations Office, AEC. 
Donahue succeeds Paul J. Hagelston, 
now deputy director, Technical and 
Production Division. Prior to joining 
AEC in 1952, Donahue was with Ti- 
tanium Alloy Manufacturing Div., Na- 
tional Lead Co., Niagara Falls, N. Y. 


Administrative changes at A. E. Staley 
Manufacturing Co., following the re- 
tirement of R. E. Greenfield, vice- 
president for manufacturing, include: 
appointment of William B. Bishop, Sr. 
as general superintendent; naming of 
G. James Dustin as technical super- 
intendent; and appointment of W. 
Robert Schwandt as methods and 
materials superintendent, succeeding 


Dustin. 
continued on page 162 


“STANDS UP in the tough applications” 


... says still another user 


ogg 
Delanium” ..., 


UNIT; 


Graphite 


BLOCK TYPE 


HEAT 


EXCHANGERS 


graphite heat exchangers. 


design ity. Oc 
chemical manufacturer 


The denser grade of graphite in “Delanium” exchangers 
provides greater resistance tv corrosion and mechanical 
abuse. Block-type design can handle operating pressures 
up to 200 psig against 40 to i 
Occupies % the space of other units of comparable 


50 psig for most other types of 


heat transfer surface. No internal gaskets between process and service streams; 
no floating heads, no packing. Sixteen models, 4 to 350 sq. ft. Temperatures to 


360°F. and higher. Heaters, coolers, evaporators, condensers . . . for 


pharmaceu- 


ticals, agricultural chemicals, acids, organics and chlorinated solvents. 


Write today for descriptive bulletin 


KEARNEY INDUSTRIES 
DELANIUM GRAPHITE DIVISION 


P. O. BOX 501 


SO. PLAINFIELD, N. J. 


For more information, turn to Data Service card, circle No. 56 
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4 | . to 160" F., using 
| Medel 50/50. 
PERFORMANCE; Exchanger 


and you can have it 
tomorrow with the 


You can find out for yourself — in your present laboratory — what the effects of radiation 
would be on your products and processes. Installation is so simple thot your irradiation 
studies could start the same day that the unit arrives. A specially shielded room is not 
required. Just connect the Gammacell 220 to an electrical outlet and it's ready for 24 
hour duty. 

This Cobalt 60 irradiator is safe and easy to operate — junior personne! can handle 
irradiations with a minimum of supervision. Automatic timing ensures removal of the sample 
on schedule. 

Access tubes to the 220 cubic inch sample chamber make more elaborate experiments 
practical, by permitting irradiation of gases or liquids under flow conditions. Also, the 
tubes provide for the introduction of cooling coils or electrical circuitry. 


For complete technical data on the Gammacell 220 
and kilocurie Cobalt 60, please write to 
COMMERCIAL 


0 
ATOMIC ENERGY OF CANADA LIMITED — 


P.O. Box 93 Ottawa, Canada 


For more information, turn to Data Service card, circle No. 7 
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| RAPID 
_ MOISTURE TESTER 


C. W.'s basic design 


is time proven. 


SEMI-AUTOMATIC 
No double weighing 
No desiccator cooling 
No laborious calculating 


The C.W. Brabender Rapid Moisture 
Tester releases skilled technicians for other 
work—saving dollars and assuring accuracy. 

C.W.'s latest model further increases 
speed and accuracy by the exclusive fea- 
tures of “updraft baffle heat" and magnetic 
damping for faster moisture readings. Mois- 
ture in percent is read directly on an illu- 
minated dial. One to ten samples are tested 
at one time with an accuracy of +0.05%,. 


Write or call for technical bulletins 
and reprints of published applications. 
We offer “shirt sleeve” help. 


msicuments, Inc. 


55 E. WESLEY STREET 


SOUTH HACKENSACK, N. J. 
Diamond 3-8425 
(C. W. Brabender, President) 


For more information, circle No. 17 
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people 
from page 160 


John G. Meitner has joined Hughes 
Aircraft Co. as head of the analysis 
and research section of the launchers 
and power plants department of the 
company’s guided missile laboratories. 
Meitner was previously head of re- 
search and later head of chemistry at 
Atlantic Research Corp. 

The Department of the Army Merit- 
orious Civilian Service Award was 
recently presented to Harold C. 
Weber, professor of chemical engi- 
neering at MIT, for his outstanding 
contributions to the Chemical Co: 
while serving as chairman of t 
Chemical Corps Advisory Council 
since March 1955. 


Enoch R. Needles has been re-elected 
president of Engineers Joint Council 
(EJC) for 1959. At the same time, 
Augustus B. Kinzel, vice-president for 
research, Union Carbide, was elected 
vice-president of EJC. 

Croll-Reynolds Co. an- 
nounces election of 
§ David H. Jackson (left) 
as president. Jackson 
succeeds Phillip E. Rey- 
nolds who, with Samuel 
W. Croll, founded the 
company in 1917, and who recently 
retired as president. Other new off- 
cers at Croll-Reynolds are Samuel W. 
Croll, Jr., as vice-president and treas- 
urer, and James T. Reynolds as vice- 
president and secretary. 


Newly-appointed executive secretary 
of the Engineering Manpower Com- 
mission is L. K. Wheelock. Wheelock 
replaces W. T. Cavanaugh, who re- 
signed the position last December. He 
will continue in his post as assistant 
secretary of Engineers Joint Council. 


NECROLOGY 
Jerome Alexander, 82, consulting 
chemical engineer and chemist. A 
founding member of A.I.Ch.E., Alex- 
ander was the last surviving member 
with continuous membership since the 
founding. A specialist in colloid chem- 
istry, and the author of several stand- 
ard books on the subject, Alexander 
was decorated in 1931 by the French 
Government for his services to science 
and in 1936 was made a Chevalier 
of the Legion of Honor. In 1917, he 
helped to found the New York Section 
of the Societe de Chimie Industrielle. 
He was a fellow of the American As- 
sociation for the Advancement of 
Science and a member of many other 
scientific groups. 

continued on page 166 
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For all types of processes requiring 
very pure water. Completely auto- 
matic. All functions easily adjusta- 
ble. Completely assembled, ready 
for hook-up. Made in a range of 


ILLINOIS WATER TREATMENT CO. 
$40 CEDAR ST., ROCKFORD, tit. 
NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Can. 


For more information, circle No. 52 


raVender ionXchange 
| 
AUTOMATIC 
8500 in use in 
MIXED-BED 
DE-IONIZER 
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of Cleveland 


FUME SCRUBBERS 


Widely used and proven in service, Heil Fume 
Scrubbers are built in several designs, and in stand- 
ard sizes from 1,000 to 30,000 C.F.M., thus speeding 
delivery and minimizing your engineering costs. 


Heil Scrubbers are moderately priced and op- 
erate with low pressure drop, minimizing fan re- 
quirements. Water can be recirculated; reducing 
the amounts of new makeup water required. There 
are no moving parts, nothing to wear out. Com- 
pletely acid and alkaline proof construction assures 
maximum service life. Those built of Heil Rigidon 
(reinforced plastic) are light in weight, and usu- 
ally can be installed on roofs without the added 
costs of reinforcing beams and trusses. 


Let the Heil Corro- its ; 
sion Engineers, with 29 | 

years experience, analyze 
your requirements, recom- 
mend the size and type of 
standard or special scrub- 
ber you need; also the 
auxiliary collecting hoods, 
ducts, fans and stacks, so 
that you have an efficient, 
dependable, completely 
corrosion-free system. 


Write for Fully Descriptive Bulletins. 


 TARES 
WESTERS 
PLASTICS 


CORPORATION 


12901 Elmwood Avenue ® Cleveland 11, O. 


For more information, turn to Data Service card, circle No. 50 
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THIS AERATOR VALVE 
MAKES ALL THE DIFFERENCE 


liquid level indication 


...and only Petrometer has it! 


The patented 1410R Aerator Valve is one of the “extras” 
that are standard on Petrometer Remote Reading Liquid 
Level Indicators. The valve eliminates indication lag in 
high rate filling processes by by-passing low purge auxili- 
aries, such as bubblers or flowmeters, with large quan- 
tities of purge air or gas. It also functions as a rapid “zero- 
ing” device for checking the zero point on the indicator 
scale. Or use it as a “blow down” valve to prevent stop- 
pages where viscous or precipitating liquids are being 
measured. 


For detailed information on Petrometer 
Indicators with the unique Aerator Valve 
write for Bulletin 6004 V. 


PETROMETER 


For more information, turn to Dota Service card, circle No. 79 
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Clean Up Your Exhausts with | 
= 


An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 


No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO's 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 


ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “fringe”’ benefits 
offered are ahead of those given by many companies. 


The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARGH OFFICE 


[ORO| The Johns Hopkins University 


6935 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 


CLASSIFIED SECTION 


Address Replies to Box Number care of: 
CHEMICAL ENGINEERING PROGRESS 
25 West 45th Street 
New York 36, New York 


SITUATIONS OPEN 


CHEMICAL ENGINEERS 
AND CHEMISTS 


Opportunities exist in the New Orleans and 
Mississippi Delta Area to participate in 
research, development, operation and super- 
vision of production and processes related 
to Freeport Sulphur Company's nickel and 
cobalt refinery which will utilize a new 
unique process for extraction of these 
metals from low-grade Cuban ores. 
Process Evaluati Engi + 10-12 yrs. 
exp.; Chief Plant Process Engineer, 5 yrs. 
exp.; 2 Plant Process Engineers, 1-2 yrs. 
exp.; 4 Research Chemists MS-PhD (in- 
organic Chemistry-Spectro exp.); Shift 
Supervisors, 5 yrs. exp.; Shift Engineers, 
1-2 yrs. exp.; Staff Engineer, 2-3 yrs. exp. 
COMPETITIVE SALARIES 
LIBERAL BENEFIT PROGRAM 
RELOCATION EXPENSE PAID 
For Information write 

A. P. JELLEY 

FREEPORT SULPHUR COMPANY 

P. O. Box 1520 

New Orleans, La. 


PROCESS 
ENGINEERS 


Major Foreign Operating Oil Company 
offers career opportunity with initia! 
assignment in our New York Office for 
experienced graduate engineers. To con- 
duct studies and economic evaluation 
work on present and proposed facilities. 


Excellent promotional opportunities. Sal- 
aries commensurate with experience plus 
all inclusive benefits. 


Write outlining personal history and 
work experience—please include  tele- 
phone number to: 

BOX 2-2 


RESEARCH CHEMIST 
Organic Chemistry B.S. or M.S. for lab- 
oratory research on emulsion coatings 
and adhesives and related development 
of new products. Two to five years’ 
experience in these fields desirable. 
Residence in lerge. attractive midwest 
city. Our employees know of this ad. 
gue will be held confidential. 
x 


CHEMICAL ENGINEERING 
TEACHING POSITIONS 
AVAILABLE 


A list of chemical engineering teach- 
ing positions in schools and universi- 
ties in the Unit-d States and Canada 
on Feb. 20, 1959 may be obtained from 
the Secretary, A.L.Ch.E., 25 West 45th 
Street, New York. Salary data and rank 
o position are given. 
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SITUATIONS OPEN 


M REFINERY 
CHEMICAL ENGINEERS 
APPLIED MATHEMATICIANS 


Por expanding technical activity en- 
gaged im consulting-type service to 
petroleum refiners. Positions involve a 
wide variety of projects in sales, re- 
search, refining, and company manage- 
ment. Excellent 
sons with either or both of the 
ing backgrounds: 
A vew year's of refining industry ex- 
perience im process engineering or 
economic analysis. 
Experience in applications of linear 
programming, statistics, or electronic 
computing. 
These positions afford professional con- 
tact with refining and process com- 
panies the petroleum in- 
dustry. and provide opportunity for 
sion to increase responsi De- 
troit suburban location. 
to: 


SITUATIONS WANTED 
A.L.Ch.E. Members 


Engineer 
with proven ability in t; 
research, operations, develop- 
ment. Broad product line experience pro- 


of 
ground enables direction and evaluation of 
ormance technical personnel. 
in economics and human relations. 


x 4-2. 


FOREIGN EMPLOYMENT for 
neer. Five years’ experience R in 
petroleum, project engineering. Age . vet- 
eran, graduate degree, fluent French. Inter- 
ested refinery or in Kuropean 
area. Box 5-2. 


CHEMICAL ENGINEER-BS.ChE; craduate 
study. Patents granted and pending: U. &.. 
Caneda, U. K.. “Australia Age 35, excellent 
health. Research—eight years as engineer 


end group leader, polyethylene, nylon in- 
termediates, chiorination. formaldehyde. 
elastomers Production—five years, poly- 


ethylene, gas synthesis and compression. a)- 

cohol synthesis, acrylics. Design—one year. 

Loca . fereign welcomed. 

Salary commensurate with location and job. 
loyed. Box 6-2. 


MILLING POSITIONS 


Mechanical, Chemical and Metallurgical 
Engineers with 0-6 years’ experience 
and outstanding qualifications needed in 
Colorado uranium-vanadium opera- 
tions. Send transcript and resume for 
confidential consideration. 


UNION CARBIDE NUCLEAR COMPANY 
Division of Union Carbide Corp. 
P. GC. Box 1049 
Grand Junction, Colorado 


CHEMIST: Research and Development 


tunity for experienced male inorganic - 
Wa nditioning background 
CO 7-1330. 


CHEMICAL ENGINEERS 


Process Development 
Process Design 


Chemical process and design 

needed for an expanding Florida 4 
Work includes all phases of Chemical engi- 
neering design. process and economic eval- 


start-up of highly 
chemical processes. 
Requirements: B.S. in 
ing, three to seven 

strong background in 


SALES ENGINEER—Por well established mid- 
western engineering and construction firm 
serving chemical and petrochemical process 
industries in the U.S. and abroad. Must 
have necessary drive and experience to co- 
ordinate several saies projects simuitane- 
ously, including personal contacts with 
management and engineering personne! of 
Prospective clients to writing detailed pro- 
posals and closing of multimillion dollar con- 
tracts. Salary commensurate with experience. 
Send complete resume to Box 3-2. 


ACADEMIC POSITION—September 1959. 
sistant Professor of Chemical basieeeten 
Permanent position for young man with 
doctorate in Chemical Engineering, teach 
undergraduate subjects. Excellent facilities. 
new building, growing department. Minimum 
salary $6.000 for nine month contract. 
Teaching or industrial experience desirable. 
Write: A. N. Smith, Chemical and hietal- 
lurgical Engineering Department, San Jose 
State College, San Jose, California. 


CHEMICAL ENGINEER—Graduate Chemical 
Engineer wanted for heading Process Engi- 
neering Department with old established Los 
Angeles processing equipment manufacturer. 
Experience in drying, dewatering or heat 
sy desirable. Exceptional opportunity 

with di manufacturer. 
Box 25-2. 


CHEMICAL ENGINEER-—DChE. age 45, 
family. Over twenty years research, develop- 
ment and management in thermoplastics 
and synthetic organics Last four years 
assistant to Technical Director. Desire man- 
agement position with progressive organiza- 
tion. Box 8-2. 


CHEMICAL ENGINEER—BSc.ChE., age 46. 


chemical plants. Foreign languages: perfect 
German. some Dutch and Russian. Now on 
consultant engineering assignment in ww 


Europe with engineering firm. Box 9-2. 


8.S.-Ch.E. 1951 plus eraduate credits in busi- 
ness. Eight years’ experience in R & D— 
organic chemicals. polymerization, synthetic 
fibers. Currently supervisor of process and 
Product development group. Desire position 
3. and development. Box 


CHEMICAL ENGINEER-—B.S. 1941. age 38. 
Ten years’ experience in serosol industry; 
research and development. production, main- 
tenance, engineering and plant management. 
Previous in drug and cosmetic field and unit 
operations. Desire position in production, 
— ae t or research and development. 

x 7-2. 


t salary $12,000. Box 11-2. 


CHEMICAL ENGINEER—B. 27, mer 
Experience in 
position with opportunity in = “technical 
or production. East Coast or Midwest pre- 
ferred. Box 12-2 


COMMERCIAL DEVELOPMENT or other 
e 


graduate study in marketing, economics, 
and industrial engineering. Commercial de- 
velopment, market research, and produc- 
tion management experience. Box 13-2. 


CHEMICAL ENGINEER—BS., 1956. family. 
military service completed. Two years’ ex- 
perience in dust collection research, one 
year in stlicone polymer development. Desire 
Position leading to production in pilot plant 
or development open. 
midwest preferred. Box 1 


CHEMICAL-MATHEMATICAL ENGINEER—ace 
37, single. Eleven years’ experience. B.S. ‘43, 
Ch.E. "48 Columbia. Statistical experimenta! 
design; evolutionary operation; inventory. 
production and quality control; operations 
analysis and research for chemical com- 
pany. New York City or metropolitan area. 
Present earnings $10,000. Box 15-2. 


CHEMICAL ENGINEER —BS.ChE. Thirteen 
years’ supervisory experience in process de- 
velopment and production of vharmaceuti- 
cals. inorganics, organics and Ities. 
Seek responsible position in ess 
neering with micel manufacturer. Pre- 
fer New Jersey or other eastern location. 
Box 16-2. 


ACADEMIC POSITION in chemical engineer- 
ing for Sept. 1959, D.Sc. (1957) 33. “Daerted. 
family. Seven years’ varied industrial ex- 

» research, production and process 
design. Sigma Xi. Location open. Box 17-2. 


CHEMICAL ENGINEER —ace 38. Thirteen 
years’ experience supervising pilot and semi- 
works development of petrochemical and 

Desire production op- 

portunity in progressive company 

central or southern east coast. Box 18-2. 


TECHNICAL DIRECTOR—seek broader scope 
research, plan hnical serv- 
ice or assistant to president or vice-presi- 
dent. Offer rich industria] experience. Cost 

vement. Diversification. Petro-chemi- 
cals. U. S&S. or Latin America. Box 19-2. 


PRODUCTION MANAGEMENT—age 31. Ten 
years’ experience im process design and 
development, operations liaison and opera- 
tions management in petrochemical in- 
dustry. Three years departmenta! supervisor 
in production. including start-up operations. 
Desire responsible ngoens tion position. Lo- 
cation immaterial. 20- 


CHEMICAL ENGINEER — B.S. 1949 — M5. 
1959. Ten years’ experience vegetable oil, 
petroleum, electronics, and explosives indus- 
tries. Experienced as process engineer and 
senior supervisor. Desire position as project 
manager or superintendent. Would consider 
sales and/or position leading to part owner- 
ship. Box 22-2. 


CHEMICAL ENGINEER—Ph.D., age 33, family. 
Eight years’ diversified experience in process 
and product development, pilot plant design. 
construction, operation ree years wr 

Desire creative position. R D, 
. Present salary $11,000. Box 3-2 


CHEMICAL ENGINEER—B.S. Diversified ex- 
perience in research and development, col- 
lege teaching, plant operation, and indus- 
trial engineering. Four years’ experience in 
pilot plant operation and supervision. Desire 
responsible position. Box 24-2. 


NON-MEMBER 


CHEMICAL ENGINEER — Seventeen years’ 
broad expertence in petroleum, chemicals. 
plastics. Three commercial products in last 
five years. Seeking position in engineert 
development or plant supervision. Box 21- 


ADVANCE INFORMATION 


The Situations Wanted portion of this 
Classified Section is preprinted and mailed 
a few days in advance of publication, to 
Employment Directors. Send names of in- 
dividuals who should be on mailing list to: 

ardt, Chemical Engineering 
Progress. 25 W. 45th Street. New York 36, 
New York. 


ADDITIONAL RECRUITEMENT 
ADVERTISEMENTS 


See additional display advertisements on 
Pages 9. 136 ard 143. 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
payable in advance at 24c a word, with a 
minimum of four lines accepted. Box num- 
ber counts as two words. Advertisements 
average about six words a line. Members 
of the American Institute of Chemica] Eng!i- 
neers in good standing are allowed one six- 
line Situation Wanted insertion (about 36 
words) free of charge a year. Members may 
enter more than one insertion at half rates 
Prospective employers and employees in using 
the Classified Section agree that all com- 
munications will be acknowledged; the service 
is made available on that condition. Answers 
to advertisements should be addressed to the 
box number, Classified Section, Chemical En- 
gineering Progress. 25 West 45th Street. New 
York 36, N. Y. Telephone COlumbus 5-7330. 
Advertisements for this section should be in 
the editorial offices the 10th of the month 
preceding publication. 
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| 
Ethel 
Ethy! Corporation 
1600 W. & Mile Road 
Ferndale 20, Michigan 
development, process, project. and sales en- 
sineer for petroleum refineries and petro- 
CHEMICAL ENGINEERING EXECUTIVE 
Pormer Plant Engineer. Director of Engi- 
neering. Staff of Executive, Research V.P.'s. 
large chemical company. Versatile, brond 
ork-Philadelphia area. others considered. 
E. M. SPURLOCK Presen 
Personne! Director —-- 
ESCAMBIA CHEMICAL 
Pensacola, Florida 
h- 


in management 
& technology 


from page 162 


Walter L. Badger, 72, Dow Chemical. 
Badger was noted particularly for his 
work in developing processes for de- 
salting of sea water. 

Donald G. Rogers, 66, former presi- 
dent of the National Aniline Division, 
Allied Chemical. 

William R. Veazey, 75, director of 
Dow Chemical (retired). 

Arthur W. Barry, 45, senior super- 
visor, Research and Development 
Division, Poly-chemicals Dept., Du 
Pont, Wilmington, Del. 

Rudolph L. Hasche, 62, president, 
Hasche Engineering Co. 

William S. Brackett, 60, vice-presi- 
dent engineering, Union Carbide 
Chemicals Co. 


Charles S. Redding, 75, chairman of 
board of directors and former president 
of Leeds & Northrup Co., Philadel- 
phia, Pa. 

Walter M. Schwartz, 81, honorary 
chairman of board of Proctor & 
Schwartz, Inc., Philadelphia, Pa. 


Classified ... 
EQUIPMENT SECTION 


people 


A ICh. E. candidates 


The following is a list 2f candidates for the 
designated grades of in AL.ChE. 
d for electi 
Admissions. These names are listed in 
ance with Article Lil, Section & of the Consti- 
tution of 
candidates from Members and Associate Mem- 
Objections to the election of any of these 
bere will receive careful u i 
received before March 15, 1959, at the ary 
of the Secretary, AJ.Ch.E., 25 West 
Street New York 86, N. Y. 
MEMBER 
Airgood, James M., Pittsburgh, Pa. 
Bell, James D., Wilmington, Del. 
Borup, Marvin. W., Aiken, S. C. 
Brady, John J., New York, N. Y. 
Dorsey, Clark L., Jr., Seaford, Del. 
Hiladky, John W., New York, N. Y. 
Horlacher, W. R., Jr., St. Lowis, Mo. 
Keller, Frank, Brooklyn, 
Larraza, Pascual, Tlalnepa 
Lawrence, Edward A., Port 
Leong, Frederic H. Winchester, 
Lichtenwalner, Hart K., Waterford, ity A 
Liphart, Charles R., Poland, Ohio 
Moore, Samuel John, psa Del. 
Norwood, James M. Jr., Pensacola, Fla. 
Pavilonis, Edward J., Racine, Wis. 
Stavenger, Paul Lewis, Stamford, Conn. 
Thalheimer, Robert C., Del. 
Turner, Andrew, South C harleston, W. Va. 
Vornkahl, Henry L., Port Arthur, Tez. 


ASSOCIATE 
Agnew, Douglas S. Byrd, Niagara Fails, Ont. 
Alley, Forrest C., Clemson, S. C. 
Baker, William C., Port dv@un. Tez. 
Bennett, Larry Woodbury, 
Bertrand, Robert Rock Springs, Wyo. 
Black, Harry, Pa. 
Boyle, John P., Kenilworth, N. J. 
Brandon, Robert A., Ponca City, Okla. 
Brenner, Howard H., Baton cage i La. 
Carlson, J. A., Jr., Baton Rouge 
Christensen, James J., Jr., 
Christy, Joseph A., Baton Rouge, La. 
Chumpner, Joseph A., St. Louis, Mo. 
Darling, Richard A., FPO, New York, N. Y. 
Demopoulos, Panayotis, P., Cleveland, Ohio 
Donahue, James E., Biddeford, Maine 

il C., Blacksburg, Ve. 


FOR SALE 
1—-Stokes rotating vacuum 8’, 
SS, ASME 452 jacket, 1953. 


vacuum still, T3316 8S, ASME 


PERRY EQUIPMENT CORP. 
1427 N. 6th St. Phila. 22, Pa 
POplar 3-3505 


CLEANING EQUIPMENT—for plant mainte- 
mance and tank cleaning. Hot “jet-stream” 
cleaning with Sellers Hydraulic Jets. Send 
for Bulletin 424-B. Sellers Injector Corp.. 
1605-K Hamilton Street, Philadelphia 30, Pa. 


Now available 
CHEMICAL 
ENGINEERING 
FACULTIES 
including Pt t Officers, Advisors 


of A.LCh.E. chapters 

8th EDITION, Edited by Kenneth A. Kobe, 
Professor of Chemical Engineering, Uni- 
versity of Texas, prepared by Chemical 
Engineering Projecte Committee of the 
ALChE. 


Includes Chemical Engineering Faculties 
for U. S. and Canada for 1958-1959, 135 
schools, 62 pages, mimeo’d. Names of 
schools, addresses, accreditation informa- 
tion, A.LCh.E, student chapters, advisors 
or lors, p t officers, ete. 


American Institute of Chemical Engineers 
25 West 45th Street 
New York 36, N. Y. 
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eel Robert Frank, Massapequa, N. Y. 
Edwards, Walter M., Hillsboro, Ill. 

Elbert, Donald L., Decatur, Ala. 

Esterson, Gerald L., St. Louis, Mo. 
Fleming, George i 

Fleming, Ra: 
Franz, Richard D., Borger, Tez. 
Freedenthal, Carol, St. Louis, Mo. 
Geminder, George, Pittsburgh, Pa. 

Goodner, —— B., St. Charles, Mo. 
Monaca, Pa. 

Greenstreet, William, San Leandro, Calif. 
David W., St. Lowis, 

Han: Kenneth E., Brooklyn, N. 

Hendrix, William Niagara Feile, 
Hill, A. 'B., Linden, N. J. 

Hoskins, James M., Dickinson, Ter. 

Hughes, Joseph -¢- Badin, N. C. 


Kaupas, George M., Berwyn, Il. 
Klingler, Merrill R.. 8. C. 


Leaning, Richard K., Newark. pa 
Lackstead, David, Quaker Hil, Conn. 
Mackne. Richard K., Indian Head. Md 
McAdam, Edward H., Jr., W. Va. 
McKibbins, Samuel W.. Menasha, 
Millar, John S., Jersey City, N. 
Miller, Robert Ww. Springfield, Mass. 
Mohan, Alfred E., ins Park, Pa. 
Morgan, William G., Beawmont, Tez. 
osley, Herman H., Jr., Pensacola, 
Muleahy, Richard A., Wilmington, Del. 
Perry, Charles F., Hammond, Ind. 
Prodany, Nicholas a Philadel . Pa. 
Pruitt, Delbert K., Charleston, Mo. 
Roach, Dean A., St. Louis, Mo. 
Rother, John H., St. — Mo. 
Scott, H. L., Baytown, 
Shannon, Paul T., West a Ind. 
Shepherd, David Jr., Pensacola, Fla. 
Smith, Tezas City, Tez. 


Soar, Balin Maas. 
Steinmeyer, Billings, Mont. 
Szymanski, L., Wilmington, Del. 


Thaller, H., Evanston, IU. 
Thomas, Lamas C., Jr. .. Kingsport, Tenn. 
Vance, Ledereigh, Huntsville, Ala. 
Wagers, William D., Jr., Saflenapetio, Ind. 
Watts, rge A., Groves, 

Watts, Wallace B., Columbia, Tenn. 

West, Ronald E., 


Windmeyer, Walter C., Jr., Port Arthur, Tez. 
Wittmer, Franklin Donald, St. Louis, Mo. 
Yorkovich, John P., Danville, Pa. 


WENDNAGEL 


“corrosion-resistant” 
WOOD TANKS 


rOR STORAGE AND HANDLING 
OF INDUSTRIAL WASTES AND CHEMICALS 


Progress photo of Battery of Wood 
Tanks for Chemical Processing 


Single Stage Gas Scrubber—built 
to requirements. 

Regardless of the size of a Wood Tank re- 
quired for your p Wendnagel can 
build it to your specifications. 

Handbook of Data on Wood Tanks 
sent by request on Company Letterhead. 


620 W. Cermak Road * Chicago 16, iil. 


Wendnagel & Co., Inc. 


For more information, circle No. 120 
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is better for 
many jobs & 
Fe | @ Wood is resistant to chemicals. 
@ Wood can’t 
| 
| 
| 
| | | : 
| | = 
Send check to: ee 
Executive Secretary 


94 
Aerofin Corporation ................. 24 
Aldrich Pump Co., The .............. 105 
Alsop Engineering Corp. ............. 132 
American Hard Rubber Co. .......... 6 


American Machine and Metals inc. ..89, 116 


Atomic Development Securities Co., Inc. 167 
Atomic Energy of Canada lid. ......... 161 
Barco Manufacturing Co. ............. 22 
Barnstead Still & Sterilizer Co. ........ 158 


Bartlett & Snow Co., C. O. 


Blaw-Knox Co. 

Bufiovak Equipment Div. ......... 134-135 
Brabender Instruments inc., C. W. .... 162 
Cameron tron Works, Inc. ............ WI 
Carboline Compony ................. 92 
Chempump Corporation ............. 155 
Chicago Bridge & tron Co. ........... 28 
Combustion Engineering, Inc. 

Raymond Division ................. 91 
Cooper-Bessemer Corp. .............. 10-11 
Croli-Reynoids Co., Inc. .............. 141 
Dean Thermo-Panel Coil Div. 

Downingtown tron Works, Inc. ........ 32 
Dresser Industries, inc. .............. 123 
du Pont de Nemours & Co., inc., E. I. 93 
Durolab Equipment Corp. ............ 3 
Eaton-Dikeman Company ............. 132 
145 
Elgin Softener Corp. 114 
Ellicott Fabricators, Inc. .............. 153 
Engineers & Fabricators, Inc. .......... 139 
Entoleter Div., Safety Industries ....... 140 
Fanstee! Metallurgical Corp. .......... 90 


Filtration Engineers Div. of 
American Machine and Metals, Inc. .. 89 


Fisher Governor Co. 4 
Foxboro Company, The ............... 29 


Graham Manufacturing Co., Inc. ....... 
148 
Griscom-Russell Company ............. 109 
Graver Tank & Mfg. Co. .............. 129 
Heil Process Equipment Corp. ......... Ms 
Helifiow Corporation .............«.+- 
Hubbert & Sons, Inc., B. H. ......... a 
iMinois Water Treatment Co. .......... 162 
industrial Instrument Corp. ........... 26 
industrial Process Engineers .......... 124 
Ingalls Shipbuilding Corp. ............ 7 
Kearney Industries 

Delanium Graphite Div. ............ 160 
Knox Porcelain Corp. ................ 152 
Koven Fabricators, Inc. .............. 159 
Lapp Insulator Co., Inc. 7 
Lawrence Pumps Inc. 126 


Page 
Manning & Lewis Engineering Co. ..... 88 
Matheson Company, Inc. .......... 150, 154 
Michigan Chemical Corp. ............ 125 
Midiand Industrial Finishes Co. ........ 154 


Mixing Equipment Co., Inc. 


National Carbon Co., Div. of 

Union Carbide Corp. ............. 23,99 
National Engineering Co. ............. 151 
Niegara Blower Co. ................. 3) 


Peabody Engineering Corp. .......... 128 
107 
Safety industries, Inc. ................ 140 
Sargent's Sons Corp., C. G. ........... 25 
Schutte & Koerting Co. ........... 8, 96, 148 
Simpson Mix-Muller Div. .............. 151 
Spraying Systems Co. ............... 98 
Stephens-Adamson Mfg. Co. .......... 119 
Stratford Engineering Corp. .......... 30 
Swift Gloss Div., Swift 

Syntron Compony 144 
Texas Gulf Suiphur Co. .............. 13 
Thermal American Fused Quartz Co., Inc. 140 


Tolhurst Centrifugals Div. of 
American Machine and Metals, Inc... 116 


Troy Engine & Machine Co. .......... 146 
Turbo-Mixer Div., General 

American Transportation Corp. ....... 85 
Union Carbide Corp. 

National Carbon Co. .............. 23, 99 


U. S. Industrial Chemicals Company, 
Division of National Distillers 


& Chemical Corporation ........... 19-20 
Wendnage!l & Co., Inc. 166 
Yuba Consolidated industries, Inc. ..... 149 


C.E.P. Advertising offices 


New York 36—tlansing T. Dupree, Adv. Mgr.; 
Carl G. Lassen, Asst. Adv. Mgr.; Poul A. 
Jolcuvar, Dist. Mgr.; Donald J. Stroop, Dist. 
Mgr; 25 W. 45th St., COlumbus 5-7330. 


Chicago 4—Martin J. Crowley, Jr., Dist. Mgr.; 
Robert Kliesch, Dist. Mgr.; 53 West Jackson 
Bivd., Room 504. HArrison 7-3760. 


Cleveland 15—Harry Gebaver, Dist. Mgr., 
434 Bulkley Bidg., SUperior 1-3315. 

1, Coalif.—Richard P. McKey, Dist. 
Mgr., 465 East Union St., R¥an 1-0685. 


Dallas 18—Richard E. Hoierman, Dist. Mgr., 
9006 Capri Drive, Diamond 8-1229. 


Birmingham 9, Ala.—Ffred W. Smith, Dist. 
Mgr., 1201 Forest View Lane, Vesthaven, 
TRemont 1-5762. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55. No. 2) 


How to HEAT or COOL 
an AIR DUCT without 


using PIPE COILS. 
The method is a = Pipe Coils, now 


—_a and obsolete are no longer 
used by modern chemical engineers. They 


PRAM. 


which TAKES THE PLACE of old-style 
pipe coils. The photo above shows a por- 
tion of an air duct built entirely of DEAN 
THERMO-PANEL COIL. Compared with 
pipe coils this modern Dean product usu- 
ally costs much less. No special jacket or 
sheet metal outer duct is needed. The 
Dean Thermo-Panel Coil takes the place 
of both the sheet metal and old-style pipe 
coils. The weight is less. Installation is 


Every chemical en 
gineer whe deals 
with heat ex- 


simpler. More efficient. More economical. 
PULL 


Standard 
Type AP Dean 
The: mo- Panel Coit. 

Backed by 20 Years of Panel Coll Mansfactering 


DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS. INC 615 
BROOKLYN 38 Sterling 


interested 


ATOMIC 
ENERGY? 


We will be glad to send you a free 
prospectus describing Atomic 
Development Mutual Fund, Inc. This 
fund has more than 75 holdings of 
stocks selected from among those 
of companies active in the atomic 
field with the objective of possible 
growth in principal and income. 

For further details, mail coupon. 


Atomic Development Securities Co., Inc. Dept. CH 
1033 THIRTIETH STREET, N. W. 

WASHINGTON 7, D. C. 


NAME. 


ADDRESS. 
CITY AND STATE 


For more information, circle No. 116 
February 1959 


For more information, circle No. 30 } 
INDEX OF ADVERTISERS 
change problems is | 
| 
— 
| 


pecial jets 


for special jobs 
by JET-VAC 


This 5-stage Jet-Vac ejector is one of the 
largest ever built. It has to be — for its 
job is to power a high vacuum wind 
tunnel at a leading university, where 
rocket models are tested under conditions 
met at high altitudes and supersonic 
speeds. Its capacity: 75,000 cfm at 
100 microns. 


WHAT'S YOUR EJECTOR PROBLEM? 
Write today for our free fact- 
packed folder, with full infor- 
mation on our many services. 


ET-VAC 


THE JET-VAC CORPORATION 
400 Border St., E. Boston, Mass., LOgan 7-2200 
A MEMBER OF ARTISAN INDUSTRIES 


Steam Jet Vacuum Ejectors * Steam Jet Thermo-Syphons 
Hydro Jet Ejectors » Thermo Compressors « Special 
Process Jets « Mixing Jets + Draft Inducers « Vacuum 
Refrigeration + Barometric and Surface Condensers 
Venturi Desuper Heaters « Fume Scrubbers. 


For more information, circle Mo. 113 
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news 


ana notes or 


Letter Symbols—From Mexico John 
Tatum Cox, essor at the Uni- 
versity of Guadalajara, writes that the 
A.LCh.E.’s letter symbols for chemi- 
cal engineering have been translated 
into Spanish; they are being supplied 
to all the chemical engineering classes 
at the university and are being 
dressed up for publication in a 
Spanish-language technical journal. 


Monuments to Engineers—A drive is 
under way to bring more recognition 
to engineers. Ernest Hartford, one of 
the Assistant Secretaries of the Ameri- 
can Society of Mechanical Engineers, 
is fostering “Monuments to Prominent 
py The suggestion has been 
made that a hall of fame be embodied 
in the new Engineering Center, and 
the 1959 edition of the World Al- 
manac will have a full listing of the 
engineering awards. If any ideas on 
the subject strike our members, Mr. 
Hartford can be reached at the En- 
gineering Societies Building, 29 West 
39 St., New York 18, N. Y. 

Our nominations for the Engineer- 
ing Hall of Fame are the Campaign 
Chairmen of sections that have gone 
over the top in the member-gift 
drive. With fifteen now over the top, 
the chemical engineers are credited 
with 82% of their quota; however the 
last 18% will be the hardest to get. 
The chemicals’ drive shows signs now 
of slowing down although this may be 
due partially to the recent holiday 
season. If you have not been ap- 
proached by a Local Section solicitor 
and have not made a contribution, 
don’t hang back—you still have two 
vears in which to write off your 
pledge. 


Membership Committee—Minutes of 
the meeting held in Cincinnati show 
that this committee is preparing a 
membership manual for its members 
and has made many suggestions on 
how the processing of applications 
can be speeded. The committee is 
trying to organize for 1959, and this 
is a plea to all retiring membership 
representatives in Local Sections and 
to all chairmen to make certain that 
they have forwarded appointees’ 
names to E. M. Jones, the Member- 
ship Chairman, at Monsanto in Texas 
Citv, Texas. 


Meeting fees — Council 
last year took a long look at meeting 


costs and decided that for the 1959 
year the registration fees would in- 
crease $1 for Members, Associates, and 
Affiliates and $2 for nonmembers. All 
other categories remain the same. 


Programs — All members 
should be alerted to the computer- 
program interchange announced in 
Chemical Engineering Progress \ast 
month, pages 86 and 88. Approved 
by Council in December, this is an 
important program, and we recom- 
mend that everyone acquainted with 
computers and every company that 
uses them consider seriously full and 
adequate participation in the project. 
The interchange of technical knowl- 
edge is one of the characteristics that 
has strengthened the chemical engi- 
neering profession in the past, and 
this program is merely an extension of 
the normal procedures in the educa- 
tion of professional men. 


New Local Sections—At the De- 
cember Council meeting the Long- 
view, Washington, Chemical Engi- 
neers’ Club petitioned for Local Sec- 
tion status, which was granted, and 
the section will hereafter be known as 
the Southwest Washington Section. 


Annual Report—In last month's News 
and Notes we failed to give credit 
where credit was due. Professor W. 
R. Marshall, Jr., of the University of 
Wisconsin was the author of the 1958 
Annual Report. The assi t was 
given him early in 1958 by Council, 
and he collected and kept notes all 
year long on Institute activities. In- 
cidentally, the philosophy behind the 
Annual Report is not to outline what 
happened in a particular year so 
much as it is to report to the member- 
ship on an annual basis significant 
developments in the profession. Some- 
times an event is the culmination of a 
series of actions on the of many 
committees over several years, and 
these annual reports will review for 
the membership the importance of 
such activities as they occur or as 
they affect the profession. The report, 
presented at the annual busines: 
meeting, will be sent to anyone re- 
questing it. F.J.V.A. 
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...proof of 
Parsons’ 


performance! 


60‘ of Parsons’ contracts for the 
design and construction of 
hydrogen desulfurization, sulfur 
recovery and catalytic reforming 
facilities have been with previous 
customers. Proof positive of 
satisfactory performance. 


THE RALPH M. PARSONS COMPANY | 280. 


ENGINEERS* CONSTRUCTORS 
LOS ANGELES 


For more information, turn to Data Service card, circle No. 78 
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What helped this Cyanamid plant 


DORR-OLIVER designed, engineered and supplied 
all equipment for this 600-ton/day triple super- 
phosphate plant of American Cyanamid Company at 
Brewster, Fla. Phosphoric acid is produced in the re- 
actor tanks ot right of open-air building. Premixers, 


exceed design capacity i /ess than three months? 


200,000 tons a year of — super- 
hosphate fertilizer—that’s the record- 
reaking production at this American 

Cyanamid Company plant. 

Designed, engineered and 
by Dorr-Oliver Incorporated, the plant 
reached its design capacity and guaran- 
teed yields less than three months after 
initial startup. 

How did they do it? 

One part of the answer is good mix- 


MORE THAN 1000 TONS of gypsum and 650 
tons of 32% P2Os phosphoric acid a day are 
handled by one 30-HP and five 60-HP LIGHTNINs, 
largest mixers ever used for this purpose. 


WHAT MIXING OPERATIONS are important to you? You'll find a wealth of informa- 
tion on fluid mixing in these helpful bulletins describing LIGHTNIN Mixers: 

CO Side entering: 1 to 25 HP 


() Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 HP (B-102) 

Top entering; propeller 
types: “4 to 3 HP (B-103) 

(CD Portable: Ys to 3 HP (B-108) 


(B-104) 


Laboratory and small-botch 
production types (B-112) 


Condensed catalog showing 
all types (B-109) 


Check, clip and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 199-b Mt. Read Bivd., Rochester 3, N.Y. 
In Conada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 19, Ont. 


For more information, turn to Data Service card, circle No. 64 


ing. Three of the major operations— 
reaction, evaporation, water reclama- 
tion—employ LIGHTNIN Mixers. 
Optimum reactor yield 

Every day, over 700 tons of phosphate 
rock and 600 tons of 98% sulfuric acid 
flow into the plant’s two big premixers 
and four reactors. One 30-horsepower 
and five 60-horsepower turbine-type 
LIGHTNIN Mixers provide the intense 
but controlled agitation necessary to 


TURBINE-TYPE LIGHTNINs in the seed tanks of 
American Cyanamid’s vacuum evaporator station 


(CD Quick-chonge rotary me- 
chanical seals for pressure 
end vacuum mixing (B-111) 


(CD Confidential dota sheet for 
figuring your mixer require- 
ments (B-107) 


obtain maximum yields of 32% P.O; 
hosphoric acid and coarse, uniform, 
ast-filtering gypsum. 

In the three-stage vacuum evaporator 
system, turbine-type LIGHTNINs kee 

e three seed tanks uniformly ‘atand. 

Contaminated water at 3200 GPM is 
neutralized in two LIGHTNIN-equipped 
tanks, clarified in a 90-foot diameter 
Dorr Clarifier, cooled and reused, while 
acid wastes are neutralized in two other 
LIGHTNIN-mixed tanks prior to dis- 
charge. 

“Good mixing” is the reason why 
Dorr-Oliver purchased LIGHTNIN Mix- 
ers throughout this record-toppling 
steab~anlt why LIGHTNINs are used in 
many = designed by this experi- 
enced firm. 

What this can mean to you 
How important is good mixing in your 
process? For mixers that can help you 
get a new plant onstream faster . . . give 
ou guaranteed answers to mixing prob- 
ems...and trim fluid mixing costs toa 
minimum—see your LIGHTNIN Mixer 
representative. He’s listed in Chemical 
Engineering Catalog. Or write us direct. 


Lohton 
Mixers 


MIXCO fluid mixing specialists 


y 
ee concentrate phosphoric acid from 32% to 54% ae 
ee 
3 
: 
e 
ae 


